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AN EXPERIMENTAL STUDY OF THE EFFECTS OF DEPRESSED 
FRACTURES OF THE SKULL 

HOWARD C NAFFZIGER, M D , F A C S , aed MARK ALBERT GL ASER, M D , S iv Fu aasta 

from ihe Division oll^euroli^ical Surjwy of the Unntrsity of Cali/orniJ 


T his enquir> into the effects of de- 
pressed fractures of the skuli was 
prompted b> the \\ides,pread opinion 
that such depressions invariablj should be 
elevated It often is stated that untreated 
depressions cause progressive brain damage 
and lead to pachymeningitis, adhesions, areas 
of cerebral softening, and brain cjsts To 
such changes post-traumatic epilepsy, »n- 
samtj, and psychoses are attributed Our 
experience cause^ us to question the correct- 
ness of such views 

HISTORICAL 

Trephining for depressed fractures is an 
operation of antiquity (30) In the neolithic 
period, about 25.000 years ago, skulE were 
trephined The operative mortality must 
have been exceedingly high This operation 
was earned out also in ancient Egypt, as 
shown hy a trephined skull described by 
Elliot Smith (30; 

Of Greek surgery, in the period of 3800 to 
500 B c , there are no records Without doubt, 
in the height of the Cretan civ ihzation, 2000 to 
1400 BC, the Mycean civilization, 1500 to 
1300 B c and the period of Homer, looo to 
900 B c , these operations must have been 
performed (4, 13) 

The first important contribution to cranial 
surgerj has been attributed to Hippocrates, 
4bo to 370 B c Hippocrates (18) did not favor 


operation in cases of depressed or comminuted 
fractures of the skull, but left the bone to 
suppurate graduall>, thus discharging itself 
He felt that fractures with depression were not 
particularly dangerous unless the membranes 
were ruptured Severe contusions and simple 
linear fractures caused a great amount of 
cerebral vibration and would not allow the 
noxious material to tome out of the brain 
These ht perforated to relieve the tightness of 
the brain and to procure evacuation of extrav- 
asated blood 

The Roman surgeon, Heliodorus (35), 75 
B c , expressed the idea that, in all casts of de- 
pressed fracture, the bones should be elevated, 
and Celsus, 30 ^ c , agreed with him Celsus 
(7) a prolific writer, approved of removing all 
spicules of bone immediately, elevating all de- 
pressed fractures and smoothing down all pro- 
truding bone edges He incised the scalp to 
inspect the condition of the outer table and, if 
ne<^ssary, the adjoining bone was trephined 
to elevate the depressed area A meningo- 
phylox, an instrument designed for elevation, 
was used 

With some modifications, the ideas of Celsus 
held sway from 75 B c toiSiiAD Galen (35), 
150 A D , favored the use of gouges and the 
lenticular rather th in the trephine Onbasius 
C 3 S). 325 to 403, and Paulus of Aegmeta (35), 
625 to 690, offered no new ideas but merely- 
expressed the opinions of the earlier surgeons 
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Fig I rracturin,, instrument 


rht. three Arabian phjstcians, Khazes (17 
35), 860 to 932, Albucasis (17,35), 936 to 1013, 
andAvjccnna(r7, i,i)<)Sotoio^0 thoughfa%or 
ing the elevation of depressed fractures, were 
skeptical as to the results obtained therefrom 
They must have realized that the mortaht} 
was very high, for the> said that only skilled 
surgeons should undertake this procedure 

Ihe celebrated Jewish physicians, Avenzoar 
(35), 1162, and his pupil Avcrrhocsf35), 1126 
to 1198, also favored immediate elevation of 
depressed fractures 

Roger of Salerno (4), 1170, an important 
postclassical writer, believed it necessary to 
remove all the bone from areas of depression 
and to insert a fold of the Imest linen with a 
feather, between the dura and the skull, so as 



IiR i T}-j>cAilrj,rc««ir>n There is a dfpression of both 
the inner ami outer table as well as of the underlying 
brain 

to clean the wound projierlv In the opening 
of the fracture a piece of clem linen or silk 
was so placid that the edges were beneath the 
Imne Marine sponges, carefully cleaned and 
dried, also were used to absorb any exuding 
matter Jhc dressings were changed twjce a 
dav m the winter and three times a day jn 
summer Ihc external wound was covered 
with a piece of linen «oakcd m white of egg, 
lightly wrung out over which a dressing of 
dean dow n w as placed The vv hole head then 
was bandaged with hnen It is very interest- 
ing to note the attention Roger gave to wound 
cleanliness 

lolfowing the work of Roger of Salcmo, 
I hcodonc (4), 1 205 to 1 298, \\ alter of Agilon 
(4), 1250, and Mondeville (4), 1260 to 1320, 
also emphasized the necessity for the cicanli 
ness of wounds Theodonc, a pioneer in 
aseptic surgery, tiught that pus was not 
necessary healing of wounds Walter 

0/ Agilon bchevcil that the skull should heal 
first and the skin last Mondeville believed 
tint all suppuration should be avoided 

Iht sixteenth, seventeenth, and eighteenth 
centuries brought forth many new and clearer 
theoretical considerations of brain damage 
Ambrose Pare {34), 1509 to 1590, Jacobus 
Ilcrengarius (4) 1728, Jean louis Petit (36), 
1674 to 1750, Percivail Pott (j8), 1711 to 
1788, John Hunter (33), 1728 to 1793, Jean 
Dominique Larrey (26), 1766 to 1842, all 
favored the elcv ation of fractures lltrenganus 
operated to prevent the advent of symptoms 
Jean Louis I’etit felt that the operation of 
trephining was not mortal and gave exit to 
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Fiz. TvpK B d^p'cs.^-^n. Tis-z u a co-t carirf 
izp-tssxa c^boJi lie izze' aad cc te*- tab’s asd tie 
}v:=x i'a^ tiia la Fi^rre 2 Tie 03 e lie c=e' 

ti p*'’ecth’ nJcsd^l asd TteT u M 

tmUzXX «pX3h>-33. 

b^ood v-hich had effused betv een the dura and 
bone He thought that e\en though all 
patients did not lall into this categorv there 
was no wa\ m which the> could be differen- 
tiated so all should ^ operated upon 
Perci\-all Pott belie\ed that the depressed 
bone was detnicental to the brain In his 
opinion if the dcpresroa was slight and there 
we*e no urgent sjTnptoms and no injury to the 
memb’anes ele^'atloa was sufiaent, butt if 
the lorce had been great cerebral damage 
was cenam and for this reason the whole 
p ece of bone was to be rerco^ ed to alio'’" free 
drainage and to relieve brain pressure John 
Hunter belie\ed that dep-essions of the inner 
tab’e were usuaU\ greater than those oi the 
outer tab’e and for this reason he ad\Tsed 
eIe\-atioa to p'e%ent the possibiiiU of an\' 
future harm Lariey the celebrated French 
militarj surgeon considensd immediate tre- 
phimnu indispensable 

Until the time of Abemeth% iSii the 
surgeons were m fairlv deunite augment 


^ 5- T>-pe C dip-fis 33 . Its drp-as IZe izzsr 
tables ai •elJasc' the csds-Kir^ 
liaa the p-rTC?33 bruts ir.t ab^esce c* 



Fir ^ T^'J>e B d-p'«i oz. u th“ f.Xtt 

tabjebascr>ij<d tcerrjdHre The-e^adess-.xdep'ts'wa 
cpcs tie ESTia c* u.-* b*3-3. Tit i3=er tab^e ^ izzir 
ertitH stxmJi, 

The entire nineteenth century* ’^zs filled with 
dixergent opinions and it was not until the 
twentieth centim that surgical opinion was 
unified again Abemethy, the sucosssor of 
Hunter m London behexed that many cases 
of depressed fracture were operated upon un- 
necessarflx , and he dted 5 cases wherein de- 
pressed fractures existed without derangement 
of cerebral function He behexed t^t the 
brain xras not such a delicate organ that the 
least degree of pressure xras highjx injurious 
He was unable to say whether remote effects 
occurred as be had not followed these 
patients for a long enough penod of tune He 
couM not conceixe that pressure which caused 
no ill effects at the time 01 injurx* should 
produce lajunous effects afterward particu- 
larix when the b*ain had adapted itseli to an 
altered siae and shape Ii ^mptoms of in- 
flammation arose he adxused e^evution to 
pumote drainage 



Fir 6. D d-p-ss xl . Tit c;»a tic 

octe-^tzb^L, wtH crrs^sir-ibed. It r33\ be list tic 
tzb> Is zud tial ti^ «pa:iJe hu * e» ~-r^ - 

t.z«J lict*a_3. 
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Ii? 7 Kabbit Vo 50 34 hours af(er fracture NissI 
toluidin blue There is a hxmorrhaeic area extendini; from 
the cortex to the corpus callosum I ol>'morpbonuclear 
1 eucoc>tes mononuclear cells and red bloo<l cells are 
present The depressed area may be noted on the surface 
of the brain 

The French school of this period fa\orc<l 
nonoperatue treatment in simple depressed 
fractures, except when the symptoms of com 
pression pointed to the depressed bone as 
their origin 

Thus tuo divergent \ietvs were held one 
group fayoring the elevation of depressed 
fractures and the other disagreeing 

Sir Astky Cooper (8) m iSjo was of the 
opinion that the cause of compression was the 
extravasation of blood depression of bone and 
matter He was the first to experiment upon 
the brains of animals He applied digital 
pressure to the brain of a dog noting that the 
greater the pressure, the slower the pulse that 
with slight pressure pain and irritation were 
produced and that coma followed greater 
pressure Upon reJea«e 0/ (his [iressure the 
dog entirel> recovered It was his belief that 
the mischief of depression was not alwajs im 
mediate If an open wound was present ht 
operated immediaCefj but if there was no 
wound, the onset of sjmptoms was awraited 



Its ^ Kxbbtf No 3 4 da^s utter fctctaec Ni'is) 
totuKlm blue In the subcortical area new blooJ \essel 
formation has occurred as well as clial proliferation The 
insert shows the plial tells hiphly magnified 

It fn.quentl> happened that there was con 
siderable depression of the external table with 
no damage to the internal table Upon these 
patients he dir] not operate Guthrie (15J 
1842 elevated depressed fractures if the> were 
over the parietal lobe for he had seen patients 
whose s>mptoms cleared up immcdiatelj 
following this procedure ihompson (q 15) 
and Hennen (0 15 16) agreed with this view 
Laurie {18 p 361) 1836 felt that all cie 
pressed fractures should be operated upon 
earJv to prevent serious consequences rather 
than await their development In 1877, 
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Fir 9 Rabbit No 44, 6 months after fracture Nissl 
toluidm blue There is an area of necrosis in the subcortical 
area abote and lateral to the corpus callosum The \en 
tricles ma} be noted as n ell as the depressed portion of the 
brain The insert shows the laive vacuolated glial cells 

Robert Hudson (23) ;\rote his interesting 
paper m ^^hlch he lamented the fact that, 
since the paper by Abernethy, trephining of 
depressed fractures had gone out of \ogue 
He fully realized the seriousness of the opera- 
tion in London hospitals in vvhich the mortal- 
it> caused by pyxmia was very great This he 
attributed to the septic atmosphere of the 
London hospitals He gave the operative 
mortality as follovvs Guy’s Hospital, 51 of 67 
operations, St Thomas’ Hospital, 3 opera- 
tions and 3 deaths, St George’s Hospital, 13 
deaths in 16 operations In Redruth, Hudson 
said, trephining still was done, and the 
mortality was very low owing to the punty of 
the atmosphere which was daily swept by the 
Atlantic breezes 

In 1867 Lister (27, 28) delivered his cele- 
brated lecture on asepsis before the Bntish 
Medical Association m Dublin The reduction 
of operative mortality and the fact that many 
sequelx of non elev ated fractures were demon- 
strated led to the return of the operative 


• , ' ' - s. 


H ■ 

Fir 10 RabbuNo j8 ft ^ 

toluidinblu, Thtartaotn«TOS,fXrK _ 
caUosum The tip ol the latprsl 
Upon high poner gliosis and r-a, ' 

visible thrauRb the cortev and 

trend Dunngthelatterpatto^,’’^ 
centur> , there was stilUananr , ’ 
the subject was repeaterlli a ‘ 
Holmes (.4), m 188., ifc 
depressed fractures should ^ 
upon and, agreeing vv ith him f''. 
Heuett (14, 19), t88i, 'f'- 

Sands (42), 1883, and XanT) - 
Hewett believed that, if the *1 ^ 
the fracture should be ele\a, ' ■' 

symptoms were not caused ^ - 
bone, but by the effusion on' * 
brain trauma Sands hesitat '~ 
simple into a compound fra^^^ " ' 
(14) believed it better to 
embedded in the brain than ” 

imtation by injunng the bra'^^’^ 
ful attempts at removal 
that elevation could not pr 


n-r 
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Tit, II Depressions of ihe brain IK ids inserted between the durt and skull resulted m 
marked cerebral depressions The appearance of the outer tatilt mav be noted as (veil as the position 
of the bead in the inner table These bends wtn held lirmly in position by fibrous tissue prowth 

damage caused by the depressed bone ind felt 1888, Mteewen (29), 188S, Agnew (2), 1891 
that, for this reason, it was entirely un and \on Bcrgmann (43), rSgo, belictcd that 
necessary fractures should be clc\atcd but tint certain 

Levis(i4), 1882, Gunn(i4), 1882, Gross(i4), limitations should be placed upon each case 
1882, Briggs (5), 1884, Roberts (40), 1884 Levis bclic%ed concussion could not be differ- 

Horsley (20, 21, 22 , 28, 29), 1888, Keen (24), entiatcd from compression and felt that the 
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depth of the depression should he used as the 
criterion for operation Gunn thought that 
all depressed fractures, whether simple or com- 
pound, should be elevated if it seemed proba- 
ble that the inner table v\ as depressed Gross 
said that, if the depressions were moderate, 
they should be left alone, however, if there 
were sjmptoms indicative of depressed inner 
table, operation should be performed Bnggs 
agreed with Gross and Gunn Horslev felt 
that all cases of depressed fracture could not 
be benefited by elevation after traumatic 
epilepsy had occurred but advised that, m all 
early cases, the depressed fracture should be 
operated upon to prevent epilepsy In this 
opinion, ^lacewen, Agnew , and von Bergmann 
concurred It now may be noted that the 
elevation of depressed fractures has taken on a 
definite purpose that of preventing late re- 
sults All have agreed that, after these late 
s>mptoms have arisen, operative interference 
IS of little value 

The twentieth century writers are unani- 
mous in the foregoing opinion but their ideas 
as to the definite cause of these post-traumatic 
symptoms are stiU extremely ha7> Charles 
Phelps (37), in 1900, Cnsp English (12), 1904, 
Pearct Bailey (3), 1906, E Krause (25), 1909, 
Keen (lol, 1015, B Rawhng (39), 1919, 
Charles Kahlke (32I, 1920 Butler (6), 1921, 
Eagleton (ii), 1921, and Ernest Sachs (41), 
1922, are among the writers upon this subject 

With fractures which have lacerated, tom, 
or penetrated the dura and cortex, one expects 
to find varying degrees of change such as 
thickening of the meninges, adhesions, scars 
and degeneration of the cortex, and such has 
been our experience If the dura is opened, 
some evidence of injury to the cortex may be 
apparent even following simple depressions 
However, such changes are notalways present, 
on several occasions we have found a normal 
dura beneath such a depression Opening the 
dura revealed no discernible pathological 
change The dura was not thickened, the lep- 
tomeninges were of normal appearance and 
not adherent and the color and circulatory 
condition of the brain cortex seemed normal 
Such negative findings were noted not only m 
recent simple depressions but also in some of 
those of several years’ standing 



Ty; iJ This IS V series of sWulls showing the relation of 
the damage of the outer table to the inner table T 38 
shows a well rounded depression of the outer table wntb 
fragmentation of the inner table This may also be noted 
tn V ijt4 F 30 demonsiritcs a ciTCum«cnbed depression 
of the outer table with a well rounded depression of the 
inner table 


Such experiences led us to question the 
wisdom of our operative intervention and 
prompted an enquiry into the relation of 
depression to changes m the brain Are 
pathological changes, when found, the direct 
effect of the trauma or are they caused by the 
continued depression and in what way may 
these changes be modified by removal of the 
depression^ 

In an endeavor to establish a solution of 
this problem, the following experimental work 
was outlined a senes of depressed fractures 
were to be produced in rabbits and, at varying 
intervals of time following fracture, the brains 
were to be studied As a control, depressed 
areas of dura and brain w ere produced m other 
rabbits by the insertion of glass beads between 
the dura and the skull 

OUTLINE OF EXPERIMENTAL WORK 

The conduct of this experiment necessitated 

1 Procuring a device which would produce 
identical depressed fractures in a senes of 
animals 

2 (a) Pathological studies of the brains of 
ammals at varying periods of time after the 
receipt of a depressed fracture (b) Cora- 
panson of such changes with those produced 
b> a depression not associated w ith a blow 
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No path 1 (iraldiance 


1 

8 m nlh 

'>lc(h( flitlenin* ver area 1 dep*e»el 

No path 1 real chance 

J9 

i s 

9 m n(h> 

hi (hi llalleo n* ver area 1 1 |<rev9e<l| \o |>a()>nl< real thante 

17 

s 

]} niuniht 

•‘li(h( llallenm* iver area I depres eli So (>athbl >l!>ca1 chance 
lione ' 


■' 

1 1 months 

h|^(hl ftallnnmt ver area 1 leprveeIN palh 1 sical chanije 


3 (a) Stud> of the brams m which a 

Jocahzed depression was produceil b\ the 
extradural insertion of a small foreign bo(l> 
(bead) (b) Comparati\e study of a group in 
which such depressions had been proilucc<l 
and later relieved after vaiying periods 

\PP\RATUS 

In order to produce expenmcntallj n senes 
of similar simple depressed fractures in 
animals it was necessary to devise an instru 
ment by which the same traumatic force and 
the same depth of cranial depression could be 
produced on each occasion Figure i shows 
the instrument devised for this purpose Ihis 
instrument consists of an iron plunger e with 
a rounded tip, which travels in the c>linder 


« rhec>lindcr j. is permanentlj attached 
to the cross beam c ; bv the nuts « and in 
The force is regulated bv the spring k and is 
dircctl> proportional to the stretch of the 
spnng I his stretch mav be varied and is 
controlled b> the distance between the two 
cross beams r and c / 

Bv trial the required force was determined 
1 his was lo 5 inches of spring stretch As the 
traumatic force had little to do with the depth 
of depression the length of protrusion of the 
plunger c next had to be ascertained Ihts 
was hvc eighths of an inch Set screws, v and 
s hold the plunger at this iwsition 

Rabbits were used as experimental animaU 
The head was shaved and the rabbit was 
an isthetizcd The head was placed upon the 
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base, b, with the neck fitting into the circular 
indenture The base of the cylinder, 2, was 
placed directly in contact with the rabbit’s 
&xull to one side of the midlme and three- 
quarters of an inch from the occipital pro- 
tuberance The cross beam, c-r, was firmly 
screwed at the level thus obtained The cross 
beam, c, w as then raised so that the distance 
between c-z and c was 105 inches The 
plunger was locked into position bj the 
tngger, 2 With the release of this trigger, the 
plunger was forced downward, through the 
cylinder, te, with a traumatic force equal to 
10 5 inches of spnng stretch and stnking to a 
depth of five-eighths of an inch 

EXPERIMENTAL PRODUCTION OF DEPRESSED 

FRACTURES FOR PATHOLOGICAL STUDIES 

Early in the course of these expenments it 
was found that the skulls of different rabbits 
vaned m strength, and for this reason the 
depth of depression of the inner table varied 
It was then necessary to classify these rabbits 
into various groups depending upon the depth 
of depression This classification was deter- 
mined entirely by the autopsy findings and 
was as follows 

Type A — very slight rounded depression 
without dural injury 

Type B — marked depression without dural 
injury 

Type C — greater depression than type B 
without dural injury 

Type D — severe depressions with com- 
minution, dural and brain laceration 

Following fracture, all the animals except a 
few m the type D class rapidly recovered 
Ihere was no evidence of any clinical symp- 
toms and all the animals appeared entirely 
normal These animals were then sacnficed at 
varying intervals, the groups being tentatively 
determined bj the palpation of the depressed 
area The brains were then examined, both 
grossly and microscopically, for evidence of 
pathological change 

Type A (Fig 2) demonstrates the slight de- 
pression m the inner and outer tables of the 
skull and upon the surface of the brain There 
was no evidence of spiculation 

Table I represents a protocol of the i6 
rabbits placed m this senes Upon study of 


this table, it will be noted that these animals 
were sacnficed at periods from 3 hours to 12 
months after the injury In all of these cases 
there was a slight definite depression upon the 
surface of the brain Only one animal pre- 
sented any evidence of intracranial damage and 
this consisted of a slight surface hfcmorrhage 
This animal was sacnfied at 3 hours There 
was no evidence of late pathological change in 
any 

TheillustrationsofTypesBand C (Figs 3,4, 
and 5) show the increased depth of fracture 
and brain depression It may be noted that 
the depression m the brain is much greater 
than m type A 

Tabic II represents a protocol of 31 rabbits 
which comprise this series A study of Table 
II shows that these animals were sacrificed at 
periods of time from 30 minutes to 9 months 
after fracture In each there was a definite 
deep depression upon the surface of the bram 
and there was no spiculation of the inner 
table Gross examination of these brains did 
not reveal any definite pathological changes, 
but microscopic examination presented some 
very interesting facts The pathological 
dianges shown vaned with the time since 
injury 

For a comparison of the bram damage and 
the evidences of repair, three groups may be 
considered Group I, acute traumatic — one- 
half hour to 30 days, Group 11 , interv'al 
period — 30 days to 90 days, Group III, late 
pathological changes — 90 days to 9 months 

Group I In this group there were 15 rab- 
bits, sacrificed from one-half hour to 30 days 
after fracture All the evidence of acute 
trauma with the resulting repair was present 
The meninges showed definite haemorrhage, 
with the presence of red blood cells, leucocy tes, 
eosinophiles, and small mononuclear cells 
Macrophages w ere present also, as well as w ere 
dilated, engorged, and ruptured blood vessels 

Within the brain substance were varying 
degrees of hTmorrhage, from slight subpial 
h'emorrhage to a large area of hasmorrhage 
which extended from cortex to ventricle The 
cellular infiltration consisted of red cells, 
polymorphonuclear leucocytes, mononuclear 
cells, some of them v’acuolated and others con- 
taining brownish pigment Many fat laden 
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TABLE 11— ■nirs BAM) C 


No 

\\ eight 
KjIos 

Sacrificed 

r»tho)4pc»! thiugw 

Croa4 

Microscopic 

6o 

I S 

)i hour 

Voeli over (he arcs of efepreiuon *er< 
dilalel the dura wa. intact Iicfinite 
fiatteoiiif over area ol driirn loa 

Market ritrarasalion of bixv) beneath the fua The imatl 
vesicle were ruptured This etulel niy over the a ei of 
dgwessiin and was well iKaliied There wai evi fence of 

6) 

4 3 

KfiQur 

dame ai rabbit No 6a 

Same as rabbit No to 

5* 

3 0 

24 bouri 

Same at rabbit No 60 

The hamorrhsge was more levere than ineafliitS* to it n 
(en led deeply into the brain tubitance as far as the rentricufar 
wall The (Klema was more marbei 

»6 

2 0 

24 hour! 

Same |i rabbit No (k> 

'larked tongesii in of the vessels with some chromatin degenera 
Ivm The cellular Infiliraii n esniisled ol practically all red 
cells very few leucocytes and tome moaonuelear cells 


» » 


Same ai rabbit So Ao 

Subeaal hwmvrhige was present There was aNo eelraraiab n 
olbliniilo(hevti|bicuLirwalL Oneves 1 at the marginal area 

Was markni ani there ssrre many large mononuclear cell, 
peesent some of them were vacuolated an) some containel 
brownish pigment Ihe cjpdlaries were very distinct in the 
renter but at the border bne they were suggestive of endothelial 
proliIrTalim Many fat la fen Cells were present in in 1 about 
Ihe bwmorthagie area llie nerve cells were in a stage of 
chromatolyui The glial cells were iwollrn and were In vi/i us 
stage* of drgenrrali n There was a slight tendency to gbal 
reaction 1 ailKulsrIy in one pirl there was a definite sofleef 
gliosis (onsislinit almost rplirrlr of gbsf nuclei Maerophtgei 
wtrepresenl in Istge numbers In the nen.nM vere also many 
amallmoaonueleareellsconta nisgpigmntc The mscrophura 
Were present here also but sot In 10 great sumberi u la the 

i 

i 

7 dan 

Over the area «/ drpreeet n (he me 

lace ol the brain leaa a diacotored retioa 

la (his brain wis noted a lessening of tfie sumber of large 

maetorhages an 1 a great decrease m the irl (ells but snth an 

increase in the number of mnnonuelear cells A rlial reaction 
was tiiU present but this was much leu thin m rabbits saetificeil 

■ 

■ 

»diyi 

No evi Jenee ol injury «a (be lurlace of the 

Ivlin 

]lem>rrhage«iihin Ihe meninges an) fitter irllea were fiua 1 in 

rosrs at ng Ihe vessels Ihere were a number of eosinophilic 

cells in the regi n of the tuemorrhage 

mm 

■a 

7 diyt 

Same t» rabbit So 7 

Sane as rabbit No 7 

II 

3 0 

9 diyi 

Area ol derirrtu >n well loealiaed 

'ime as rahbit No 7 

" 

'' 

..d.„ 

firra 0! leprt* >nn lyell defined ah/bl tiit 
col ration on eurfaceol teiieemra 

Sojsatfi Jofical change 

*s 



Area o( deprea ■ n veil define 1 

rtlM gical changes very similar ts those of rabbit No t but 
lessee sigTis of icuve damage to in philesm re abundant 

13 

46 

3 3 


Area ol deprn ion well drfine 1 

Mure nurkei ibsorplon and re enrration of tissue 

3 4 

24 diyi 

Area ol derresu n well delioel 

No pathological change 

St 

• S 

»S<Uyi 

Area ol depreeaioo veil defined 

No patholigical change 

JO 

2 3 

30 (fan 

Area of leprcMion well ilcfinei 

Sbosrc't a flight pcrsislenee of ol I bwaorrhage There seemed to 
befeiduat abv rpiion 


3h 

34 day. 

firea ol drnrn ion veil defined beina 
ilifhlly dilated on iiliureil ai le 

Nopl^ol gical change 

34 

I 5 


Area of deprcaiion wcH define) 

No pathol Nical change 

69 


35 dayi 

Area of depreatioo well define i 

No pathol gical change 


2 3 

23 dan 

Area of fiepreaauin weU defined 

So pathol licit change 

* 

69 dayi 

Areaofdepre.wrowrlldefiDCi DermacJ 
area eomnhai wbiler in eobr loan re 

No pathol gical change 

„d„. 

Area of d^re.mn well defined Sli|lit 
graying of cortea over Iniured area 

No pathological change 




Area of depreetion well defined 

Deep in the brain lubslaoce above the corpus (allosum vas a 
svell marked area of necro is with (edema an 1 vacuolated cells 

laiMoervecells andvery'/ewglialcellssrcreMsihle Jhcre»et* 
fat containing rnacrophages 
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TABLE II — Continued 


Animal 

No 



Fsthoiogical changes 

St 

Gross 

Microscopic 

38 

5 4 

90 da} s 

Area of depres«iQO well defined 

Same as rabbit No 45 

*9 

7 I 

9S days 

Area of depression well defined 

Same as rabbit No 45 

43 

4 3 

07 days 

Area of depression well defined 

Same as rabbit No 45 

37 

4 5 

S months 

Area of depression well defined 

Same as rabbit No 4$ 

36 

4 S 

6 months 

Area of depression well defin«l 

There was an area of necrosis against the corpus callosum uith 
many gitteraellen and glial cells Between the cells there was a 
granular amorphous substance especially in the outer part of the 
area Surrounding the necrotic region there was a ghat pro 
lifrration and a few scattered gitterzellen Large reacting glial 
ceils were present about the area of necrosis Between the 
corles and this area of necrosis there was an increase of irregu 
larly distributed inull glial cells A few of the nerse cells 
showed chromatolysis 

59 

3 t> 

6 months 

Area of deprnsion well defined 

Same as r^bit No s6 

44 

3 5 

6 months 

Area of depression well defined 

Same as rabbit No 36 

aS 

a , 

a months 

Area of depression well defined 

Area of necrosis was estending nearer to the cortec than in the 
previous rabbits 

49 

3 S 

9 months 

Area of depression well defined 

Area of necrosis extending nearer the cortex 


TABLE nr— PRESSURE DEPRESSED FRACTURES 


Animal 

No 

Weight 

Kilos 

Sacrificed 

Fathological changes 

Gross 

Microscopic 

73 

1 3 

94 hours 

Area of depression defined 

No evidence of pathological change 

6* 

s r 

8 da}s 

Area of depression defined 

No evidence of pathological change 

»7 

i I 

xo days 

Area of depression defined 

No evidenee of pathological change 

79 

7 3 

9 months 

Area of depression defined 

No evidence of pathological change 

59 

7 $ 

4 months 

Area of depression defined 

No evidence of pathological change 

58 

9 5 

ti months 

Area of depression defined 

No evidence of pathological change 


cells were present m and about the haemor- 
rhagic area Macrophages ^\ere present m 
great abundance The vessels showed a peri- 
vascular infiltration of round cells, and there 
^^ere gitterzellen m rows along them At the 
border line bet^ een the normal brain structure 
and the injured area, the capillaries were 
sv*ollen suggesting endothelial proliferation 
The nerve cells were very often in the stage 
of chromatolysis The glial cells were swollen 
and ■were in various stages of degeneration In 
other areas there was a definite gliosis 
CEdema was marked throughout (Figs 7, 8) 
Group II This senes comprised 6 rabbits, 
sacnficed at intervals from 34 to 90 days No 
gross pathological changes were present The 
only microscopic evidences of pathological 
change were the presence of occasional pig- 


mented cells, the remains of early haimorrhage 
It can be noted that within this period of time, 
the early evidences of trauma disappeared 
Group III This group of ammals consisted 
of 10 rabbits sacrificed at intervals varying 
from 90 days to 9 months Again there were 
no gross evidences of pathological change 
Microscopically, however, there were some 
sinking changes The cortex and meninges 
were normal In the subcortical areas, near 
the oirpus callosum, was definite evidence of 
brain necrosis Surrounding this necrotic area 
there were ghal proliferation and many 
gitterzellen Between the cells was a granular 
amorphous substance, particularly in the 
outer areas of this necrotic region A great 
number of large reacting glial cells were 
scattered about Between the cortex and this 













28 SURGERY, G\NECX)LOGY AND OBSTETRICS 

TABLE IV— EXPERIMENTAL PRODUCTION OF DEPRl SSED BRAIN WITHOUT ITACTURr 


Animal 


Sacrificed 

^‘d 

ralhologictl changes 

Cross 

Microscopic 

IS b 

3 6 

1 dayt 


Area of depsesaioa veil defined 

No evi leftce of pathohgical change 

19 b 

3 S 

8 day* 


Area el depressKa well defined 

No evilenee ol palholopeal chin»e 

}S b 

1 4 

18 dayi 

3 >r 


So tvi fence ol pathological change 

10-b 

S a 

ig das’* 

a 

Area ol depeesaioo well defined 

No cvl fence of pathological change 

S b 

llb 

3 1 

to days 

S 

Area ol depresstOB well defioed 

No cvi trace of pathohgical change 

3 1 

11 days 


Am of deptesai >a well define 1 

So evidence o( pathol gical change 

lb 

3 1 

30 days 

S 

Area of depresaino well defined 

No eiMcnce of path 1 gical change 

IS b 

3 1 

s rnoQtbs 


Area ol depresiKto weO defined 

No evUence of pathol gical change 

IS b 

1 7 

i months 


Area of depeesuoo well defioed 

No evl lence ol pitbotigical change 

7 b 

3 4 

jlSmQslhi 

S 

Area of drptesuoa »cO defined 

No rvi lence of pathological change 

ao-h 

1 8 

UwrAl 


Area ol depeeasian wen defined 

N > rvl lence of pathological change 

ti b 

3 1 

5 months 


Area of depeesalon well defined 

No evidrace of pathological change 

» 4 b 

9b 

1 6 

5Hm'>nths 


Area of deptesawo well defioed 

No evidence ol palKol igical change. 

4 I 

6 months 


Area of depeesuon ir«U defined 

So evidence ol patholigicsl change 

1 b 

3 1 

9 months 


Area e( dtpeession well define 1 

No evi lence of pathol''giesl change 

lib 

3 8 

19 months 


Area of deyoesuoa well defined 

So evl {race ol pathological change 


TABLE \ -OPIR.\TI\I KEMO\AI 01 lU \Ub 


Ammal No 

Weight, Kjlot 

Tetiod bead 
removed 

Toilopeiative 
tacrifice enonihs 

Animal No 

Weight RjIoi 

Period bead 
removed 

Posloperalive 
SSCTlhCf BMBlhl 

i 6 b 
i8b 
>1 b 

>0 b 

51 

3 7 

3 I 

1 ^y 

4 days 

7 diyi 
fo days 

1 months 

$ 

S 

i 

6-b 

Mb 

30 

5 montha 

6 

3 


necrotic area there was a slight increase of 
glial cells and some of the ner\c cells showed 
chromatolysis In the rabbits sacrificed at a 
later period, it appeared as if this necrotic area 
more nearly approached the cortex It is xery 
important to note that the gross appearance 
of the cortex or meninges m no \va> foretold 
the conditions existing in the subcortical 
areas (Figs 9, 10) 

Type D In the course of our experimental 
work, It so happened that, in 12 rabbits, 
fractures of such sexerity were produced as to 
lacerate the brain and dura Ihese were not 
utilized for this problem, but we mention them 
in passing In Figure 6 will be noted a well 
rounded depression of the outer table, with 
spiculation of the inner tabic From the 
general appearance of this outer table, it 
would be impossible to ascertain the existence 
of this spiculation Upon the brain was noted 


1 well marked area of necrosis in addition to 
the area of depression 

EVPERIMEVTAL PRODUCTION OF DEPRESSFD 
FR/\CTURES 

B} pressure This group consisted of 6 
rabbits in which depressions of the brain were 
caused b> pressure applied to the plunger 
which then slowl> crushed the thin bone of 
the rabbit’s skull In this manner, a depressed 
fracture w as produced w ithout striking a blow 
Table III presents a protocol of the 6 rabbits 
of this senes 

Upon study of Table III, it will be noted 
that these animals w ere sacrificed at a penod 
of 24 hours to 12 months In all of these 
animals there was a definite depression in the 
bone and the undcrl>ing brain without 
evidence of dural or brain hceration The 
microscopic examination was entirely negative 
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as to acute, traumatic pathological change 
and the late deep changes observed m Types 
B and C were absent also From this observa- 
tion, It is evident that localized pressure 
against the brain and meninges from de- 
pressed bone did not cause discernible 
morphological changes 

In this experimental work, when a simple 
depressed fracture was produced, the de- 
pression of the inner table tended to be less 
marked than that of the outer table How e\ er, 
it w as found that spiculation and cracking of 
the inner table mav readily exist without 
evidence of such a condition of the outer 
table (Fig 12) 

EXPERIMENTAL PRODUCTION OF DEPRXSSFD 
BRAIN WITHOUT FRACTURE 

The foregoing expenments have show n that 
depressed fractures caused by sinking a blow 
produced both early and late pathological 
changes Depressed fractures produced b> 
pressure did not produce such changes 

In addition it was deaded to produce var>- 
mg depressions in the brain by the surgical 
introduction of small glass beads between the 
dura and the skull 

Under ether anasthesia and mth aseptic 
precautions, a small hole was trephined in the 
rabbit’s skull Glass beads were inserted 
through this opening and moved forward 
extradurally so as to remain in situ Three 
sizes of beads were utilized, namely 2 milli- 
meters, 3 5 millimeters, and 5 millimeters 
(Fig 10) Each of these beads produced a 
greater depression upon the surface of the 
brain than our deepest “C” fracture Table 
rv represents a protocol of the 16 rabbits 
compnsing this series 

In the study of Table IV it will be noted 
that these rabbits were sacrificed at from 2 
days to ID months After the placing of the 
beads, there was a deep depression upon the 
surface of the brain Gross examination did 
not reveal any pathological changes Micro- 
scopic examination revealed no changes other 
than some condensation of the brain tissue 
beneath the corresponding pit There was no 
difference m the microscopic examination of 
the animal sacrificed at 2 da>s and that of the 
animals killed later 


Operative removal of beads It was ongmally 
thought that possibly depressions caused by 
beads might produce pathological change and 
for this reason, a control senes of 9 operative 
animals was used Table V represents a 
protocol of the rabbits placed in this senes 
Upon study of this table, it wnll be noted that 
these animals were sacnficed from 4 to 6 
months after the removal of the beads These 
beads w ere removed at varying intervals of i 
day to 5 months The brains, upon examina- 
tion, showed the absence of pitting which the 
beads had created prevnously Microscopic 
examination gave no evidence of condensation 
of the brain tissue in the position where the 
bead had been embedded 

CONCLUSIONS 

Studies of the effects of simple, non- 
ptnetrating depressed fractures of the skull m 
rabbits hav e show n that 

1 The changes in the brain are caused by 
the force producing the injury rather than the 
depression of the bone 

2 The pathological changes in the brain 
appear more marked m the early and m the 
late stages than during the intermediate 
period and are chiefly subcortical 

3 Depressions of moderate size cause no 
pathological changes in the underlying menin- 
ges and brain 

4 Following the production of depressed 
areas by slow localized compression or by the 
introduction of extradural foreign bodies, 
pachymeningitis, leptomeningitis, adhesions 
softening, or cysts were not produced 
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I NTRACRANIAL hfcmorrhagCj associated 
a tearing (or more correctlj a split- 
ting) of the tentonum cerebelli, in the 
newborn has anatomically acquired an in- 
creasing importance m recent years, tv bile 
clinically and surgically it has received as yet 
very little consideration It is the purpose of 
this communication to contribute an etio- 
logical and anatomical analysis of a senes of 
32 cases of subdural haemorrhage associated 
with tentorial splitting, first, as regards the 
lesions, and second, as regards their clinical 
significance 

ANATOMICAL INTRODUCTION 

In order to appreciate the possible source 
of the subdural hasmorrhage and the forma- 
tion of pathological lesions m the tentonum 
cerebelli, it is desirable to have a clear mental 
picture of the normal anatomy of the dura 
mater septa and its veins and sinuses 
The dura mater consists of two distinct 
layers An outer, which is very vascular and 
serves as the bony periosteum, and an inner, 
which IS but slightly vascular and may be 
considered the dura proper It is the inner 
layer only which is prolonged inw ard to form 
the fah cerebri, the fak and tentorium cere- 
belli These septa take origin along the venous 
sinuses which are themsehes formed by clefts 
m the inner layer of the dura They have a 
point of common union at the confluens 
sinuum (torcular hirophili) As the name in- 
dicates it IS the meeting-place of the superior 
sagittal, straight, occipital, and two transverse 
sinuses It is excellently protected postenorly 
by the thick internal occipital protuberance 
and on all other aspects by thick radiating 
fibers that form the dural septa 
On examining these septa one is at once 
impressed by the fact that they are not of 
equal thickness, but in definite places con- 
dense to thickened bands Holland is con- 
Tinced that these '‘strengthening bands” have 


a definite protective function which is of 
highest importance during the stress of labor 
The tentonum cerebelli contains more of these 
strengthening bands than any other reflection 
of the dura mater, and it is subjected to 
extreme strain during the stress of labor 
There are (i) a curved band running obliquely 
downward and forward forming the anterior 
free boundary of the tentonum cerebelli, which 
is formed by the splitting of the fibers of the 
falx cerebn and is attached to the anterior 
chnoid process on either side, (2) a straight 
band running downward and backw'ard at the 
junction of the tentonum cerebelli and the 
falx cerebn, a thickening which forms the 
floor of the straight sinus, (3) a curved band 
running slightly outward from the anterior 
boundary of the confluens sinuura and then 
horizontally forward to join the anterior free 
margin near its attachment to the anterior 
clinoid process (Fig 5) These fibers are 
necessanly deep to the oblique fibers and do 
not form a boundary to the tentorium cere- 
beJJi These three bands outline a triangular 
space which is, in the great majority of cases, 
the site of tentorial splitting (Fig 4) From 
the point of origin of the anterior free margin 
superficial fibers radiate out like a fan to their 
insertion along the superior margin of the 
petrous temporal side and extend back to 
form the anterior wall of the confluens sinuum 
Similarlj, from the point of ongin of the 
horizontal band, deep fibers radiate out less 
abundantly from the confluens sinuum They 
cross the superficial fibers and finally join 
them at the free margin near the anterior 
clmoid process The tentonum cerebelli is 
thus formed b> two radiating systems of 
fibers (i) a superficial, extensive, and pre- 
dommatmgl> vertical system, referred to as 
the superficial tentorial blade, and (2) a deep, 
rather sparse, and predominately horizontal 
system, referred to as the deep blade of the 
tentonum cerebelli 
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MFTIIOD 

Ihe method emplo>cd for the examination 
of the intracrannl contents in this senes of 
cases IS based on that onginallj described b> 
Beneke (2) in 1910 We cmplojcd the slight 
modification x\hich appeared in a later jiapcr 
by Beneke and Zaiisch (3) This method 
permitted a more careful examination of the 
great cerebral \em and its tributaries The 
cerebral hemispheres ^^Lre ablated, care being 
used to preserve the posterior part of the third 
ventncle and the corpora quadrigtmina Iht 
falx cerebri and longitudinal sinus vvtrt prt 
served in everj instance bv making inciMons 
: 5 centimeters parallel to cither side of the 
sagittal suture line These incisions were car 
ried forward through the frontal bone to meet 
the anterior cxlrcmitj of the lateral incisions 
just above the orbital plates The infra 
tentorial basilar structures were examined b> 
removing triangular windows from the occi 
pital bone just below the lateral sinuses on 
either side of the midiinc 

This technique has the adv intage of jwr- 
mitting a good exposure of the supratentorial 
fossa; and of all the rellcctcd dural septa, with 
a minimum of manipulation It therefore, 
permits a careful examination of the most 
common sites of subdural and Icptomemngtal 
ha;morrhage, as well as of the dura! septa, and 
It greatl) redutcs the habiliij of jiostmortcm 
tears (artifacts) The marked increase in the 
percentage 0/ intracranial lesions in the new 
born which have been recorded in recent jears 
is probabl) more apparent than real It is 
due partl> to the general adoption of tins 
technique 

The anatomical evidence for premaluril> 
must be carcfullj considered because this 
represents b> far the most important pre 
disposing factor to both mlracranial hamor 
rhage and tentorial splits \bsolule evidence 
of prematurit> is vtr> difTicult to establish 
There can be no absolute certamiv tint the 
age of the indivadual fetus has been cometlj 
estimated None of the three methods usually 
employed IS cntirelv satisfactorj In order of 
their importance Cruickshank and Miller 
enumerate these methods as follows (j) 
measurement of body length and weight, (2) 
measurement and enumeration of centers of 


ossification, (3) the menstrual history of the 
mother The measurement of body length 
and body weight is obvaously limited m value 
by differences in the state of nutrition m 
fetuses of the same age This is readily shown 
by Browne’s length weight ratio (obtained by 
dividing the weight by the length) Hess 
has tabulated and compared records of fetal 
lengths and weights which further demon 
strate the unreliability of rcconls of fetal 
weights as compared with records of fetal 
lengths as an indication of prematurity He 
finds the avenge fetal length at the end of the 
tenth lunar month to be 48 4 centimeters 
\\c have, therefore, acccptccl a length of 480 
centimeters and over as the most reliable 
anatomical ev idence of matuntv in the present 
study Wc have compared this anatomical 
evidence with the clinical evidence as indi 
calcxl by the menstrual history of the mother 
In our senes of 32 cases of tcntonal splitting, 
we fiml that >3 infants were premature as 
indicatcel by the mothers historv, and that 
the same number were premature as indicated 
by the length of less than 48 0 centimeters 
In 2 cases, however (7 and jo ), the clinically 
premature infants measured 480 centimeters 
or more, and m 7 other cases (28 and 31) the 
clinically full term infants measured slightly 
less (Inn 48 o centimeters Me have, there 
fore, a similar •small margin of error, whether 
wt accept the clinical or the anatomical 
evidence for prematuntv 

nVTllOLOCICvVL FISDISCS 
Subdural heemorrba^e In this senes of cases 
It IS of significance to note that the intn 
cranial hamorrhage was almost completely 
confined to the subdural space A clas«ifica 
lion of subdural hamorrlngt is unavoidably 
an arbitrary one b^.cau^e of the difficulty of 
accuntely judging the diffuseness and quan 
tity of the blood Ihe hamorrhagts were 
groupctl as small, moderate, and large 
purely arbitrary standard was established 
after a comparative study of all the cases 
In rcganl to the amount and position of 
subdural hrmorrhage four significant points 
nhlivc to Its source were noted (0 Slight 
or moderate amounts of blood were visually 
confined to the posterior (occipital) and middle 
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Fig I Trans\erse section through the tentorium cere 
belli showing cMdencc of stretching Note the separation 
of the superficial vertical fibers and thinness of the deep 
horizontal fibers X34 

(temporal) fossT tvhile large amounts of 
blood usually include also the anterior fossa 
(2) In nearly every instance blood ttas found 
in the subdural space either surrounding the 
great cerebral vein or its tnbutancs close to 
Its junction t\ith the straight sinus In no 
instance, houever, were we able to demon- 
strate an actual rupture of the great cerebral 
vein (3) In every instance but one the sub- 
dural hxmorrhage was very largely confined 
to the supratentorial fossae In this instance 
(Case 29) there was, m addition to the supra- 
tentorial h'cmorrha.ge, extensive clot sur- 
rounding the base of the brain This was a 
case of podalic version with extraction in 
which there was evidence of stretching of the 
ligaments between the base of the skull and 
the atlas and axis The anatomical picture 
indicated that torn meningeal basilar vessels 
were the source of the subdural hemorrhage 
in this instance (4) There was no definite 
relation between the degree of tentorial dam- 
age and the amount of subdural hremorrhage 
(See analysis of cases ) 

In the light of these observations what is 
the usual source of the subdural hTmorrhage 
in the newborn’ There are three sources to 
be considered in relation to tentorial lesions 
(i) small intratentorial vessels, (2) emissary 
veins, (3) tributaries of the great cerebral 
vein 

In an attempt to determine the venous sup- 
ply of the tentorium cerebelli and other dural 
septa, an injection of the great sinuses and 
their tributaries was made in a senes of 10 
cases The injecting fluid used was india ink 
in a suspension of 15 per cent glycerine After 
being washed for 20 minutes with normal 
saline, the longitudinal sinuses were injected 
through the anterior fontanelle The fluid 
was allowed to escape through incisions in the 



hig 2 Tentorium cerebeJJi in an S months premature 
stillborn mfant Note the umformlj immature fibrous 
connective tissue cells and the ettravasated red blood 
cells between the tentorial la>ers Xtio 

jugular veins These preparations were then 
hardened in 6 per cent formalin after which 
the dural septa were exposed in the usual way 
The following observations arc the result of a 
careful gross examination of these specimens 

1 There is, in many cases a small intra- 
tentonal vein running more or less parallel 
to and just below the deep horizontal band 
It appears to join the posterior end of the 
straight sinus (Fig 5) 

2 Relative avascularity of the tentorium 
in the full term infant as compared to the 
definitely premature fetus 

3 Complete absence of emissary veins in 
the triangular space 

4 Several tributaries joining the great 
cerebral vein as it approaches the anterior 
end of the straight sinus 



Fig 3 Tentonum cerebelli m a full term stillborn m 
fant Note the maturity of the fibrous connective tissue 
cells as compared w ith the picture in Figure 2 X roo 
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MnHOD 

The method cmplojcd for the t'cnminition 
rif the mtt^cratinl contents in this senes of 
cases IS based on that ongmillj tlescnbccl l»j 
Bencke (2) in 1910 Wl tmplo>td the slight 
modification iihich appeared m a laltr piper 
b> Bencke and /ausch (3) Ihu method 
permitted a more cartful ixanunation of the 
great cerebral \em and us irihutanis I he 
cerebral hemisphtrts wirt ahlatnl nre lieinK 
used to prescrit the po'^ttnor jiirt of thi third 
\entncle and the cor^xin quidn^tmma I he 
falx cerebri and longitudinal smiis were prt 
serxed in e\tn, mstaiut b^ making incisions 
I 5 centimeters piralltl to tilhtr -idt of tin 
sagittal suture line fhist incisions wire tir 
ned forward through the front il Imnc to nutl 
the anterior exirenut\ of the latinl incisions 
just abo\e thr- orhu il plitts I he infra 
tentorial basilar structures were txanimt<l In 
remoxing tnanguhr wiiulows from tht <Kti 
pital bone jUst below the lateral smu^ts on 
cither sui*’ of the midlint 

This ttchrnqui his llit ad\ intagt of jur 
mitting a good txixisuri ot the suprittnional 
fosse and of all ilu rtilceictl durd Mpia, with 
a minimum ol minipul ition It therefore 
permits a careful exinimation of the most 
common sues of subdural >nel leptonn nmgni 
hxmorrfnge as well asof the duril sejdi in<l 
It greall) reduces the liabilits of |«o imortein 
tears ^artifacts) I he mirkul mere I'l in the 
percentage 0/ intracrannl lesions in the ihw 
born which ha\e been recorded in rtunl \e ers 
IS probabl> more apparent thin real It is 
due parti) to the gintral ailoption of tins 
technique 

The anatomical c'ldencc for prematurite 
must be carcfull) consideretl because this 
represents h) fat the most imjx>Ttanl jiie 
disposing factor to both intracranial hamor 
rhage and tentorial splits Absolute cxidence 
of prematurit) is \tr) difTiculi to istablish 
There can be no absolute ecrlaints that the 
age of the induidual fetus lias been rorrtciU 
estimated None of (he three methods, usuilU 
employed is entircl) satisfactory In onler of 
their importance Cruickslnnk and MilUr 
enumerate these mclhoefs as follows. ft) 
measurement of bod) length and \ycight 
measurement and enumeration of ccnle^ of 


ossification, (3) the menstrual hutor) of 
mother Jhc measurement of bod) Jerrti 
and Iiod) weight isobyiously hmitedmyalt 
!)) differences m the state of nutntion j" 
fetuses of the same age This is readil) shoTTj 
b) Browne’s length weight ratio (obtained b> 
disiding the weight b) the length) Hey 
has tabulated and compared records of }fia) 
lengths and weights which further detron 
strate tin unreliahtlitj of records of fetal 
weights as comparcil with records of fetal 
lin,»ths as an indication of prcmaiunty He 
liinls the asenge fetal length at the end of de 
tenth lunar month to U 484 centimeters 
U< liiM, therefore, acccjitcd a lengthof 4S0 
centimeters and oscr as the most rriiab'e 
anatomic al ty nltncc of matunl) in theprevnt 
stud) ^^e hayc compared this analorical 
cMihnce with tlie clinical cyidencc as tndi 
cited b\ the menstrual historj of the mode: 
In our scrus of 3? fa«t^o^ tcntonal «plittnz 
wc find tint 13 infants yserc premature ss 
inilicaled by the mother 5 history, and tht 
the same numlicr were premature as indi«tfd 
b) the length of less than 480 centimeters 
In cases, howiscr (7 and 10), the clirieu' 
premature infants measured 4S 0 centimeters 
or mori , and m s other cases (’S and 31) tVe 
elmicall) full term infants measured sliehlli 
U<> than jS o cinlimetcrs We hayc, there 
fore, a similar small margin of error, whether 
wt accept the clinical or the anatomical 
tyjdencc for prematurity 

I yTMOLOClCVL riSDIXC!) 

SufJurtjl I (tn prr/j^f In this «cric> of ca--<5 
It 1% of significance to note that the laua 
criniil hainorrhage was almost completfl' 
tonhnid to the subdural sjiacc \ 

Imn of subtlural hamorrhage is uwa\oidam) 
an arbitrary one becau'C of the dilTimty 0 
4 accuratt!y judging the diffu^encss and qu^n 
tity of the blood ihe Inmorrhagcs 
grouped as small, moderate, \ j 

purel) arbitrar) standard was c^tablijr 
liter n compantiNc stuil) of all the cases 

In regard to the amount and portion 
subdural Inniorrhage four 
nlatiyc to Us source were noted (0 
or moderate amounts of blood 
lontuicd to the |xj'tcnor (occipital) amir’ 
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Fi? 6 Case 5 Premature (eUs shownns extensile 
supexfiaal split of the stretched %ertical fibers of the 
ttalonum cerebelii "Ilicre is al^o an o\a! split in the ao 
tenor part of the fak cerebn Note the diffuse intradural 
hanjorrbage (MsoiUustratesmethodof opetiiosskuU ) 

superficial fibers more prominent than usuaU 
and an arrangement of these fibers into linear 
ndges The separation of these superficial 
fibers is v.eH demonstrated in the histological 
sections (Tig i) In the more eweme cases 
m ^\hlch there is a complete split of both 
tentonal blades a marked degree of stretching 
and separation of the fibers is readiU demon- 
strable ^^ell be\ond the ragged margin of the 
spilt fFigs 7 and 8) \ similar picture of 

tentonal splitting maj be produced artificiallj 
b> ecertmg \ertital traction on the \ertex of 
the skull after the modified Beneke’s exposure 
of the dura] septa is made The superficial 
sertical fibers therefore stretch separate 
mto bands and fmallj split apart trans- 
verselj (rather than tear) v>hile the deep 
transrerse fibers separate and finallj split 
apart longitudinallj 

Tentonal splits ma> be either unilateral or 
bilateral The lesions are superficial, com- 
plete, Or perforating in character In the 
superficial t}pe there is an irregular trans- 
verse splitting of onlj the upper \ ertical blade 
of the tentonum Thus the intact deep hori- 
zontal blade is exposed covenng the cerebel 
lum (Fig 6) In the complete t>*pe both 
superficial \ertical and deep horizontal blades 
are split (Figs 7 and 8) When the antenot 
free margin remains intact the split is re- 



FiX 7 Case S Complete «plit of the leniorium fcrc 
belli wfb summndjJVf intmdursl barmonhagt The op 
po'Ue side of this specimcB j» shown m Figure S 

ferred to as perforating m character (Fig 9) 
The frequents of tentonal splitting m pre- 
mature infants after an eai>> spontaneous 
deh\ei> is iiell recognized There have liitn 
manv explanations offered as to why llii 
fibers of the tentonum cercbelli should ly 
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Fig 8 Case 8 \ split of the anterior free margin of the 
tentorium mth extensive stretching and sepiration of the 
fibers and mtratcntonal hrmorrhage 

premature fetus This opinion is based on a 
careful comparatue studj of histological see* 
tions taken from similar areas in the tn 
angular tentonal space from the premiturc 
and full term infant The sections from the 
premature infant sho" 3 important difTcren- 
tial points (Figs 2 and 3) (1 ) a predominance 
of fibroblasts with few collagen fibnls, (2) 
absence of elastic tissue fibrils fWigert sstain) 
(3) relative abundance of l>mph spaces and 
thin walled blood vessels Ihe immatunt> of 
the fibrous connective tissue with Us ab:>cnce 
of collagen and elastic fibnls are all indicative 
of Its increased fnabilit> 

The relative unimportance of tentorial 
splitting per sc is well demonstrated b> the 
specimen shown m Figure 10 This 5 month 
old infant never had sjmptoms referable to 
an intracranial lesion He died of scpticxmia 
following an exudative purulent mastoiditis 
and otitis media There is gross evidence of 
scar tissue formation m the superlicial ten 
tonal blade and a vertical split close to the 
anterior free margin still remains open A 
little jellowish brown pigment covered the 
dura mater over the posterior supratentorial 
fossa This pigment gave the pnissian blue 
reaction It represented an old subdural 
haimorrhage Ford calls attention to the fact 
that as far back as ibgo kundrat desenbed 
old blood pigment in the meninges of children 
up to 9 months of age who gave no evidence 



Fig 9 Complete split of tentorium through the an 
tenor free margin and a perforating split in the posterior 
fossa 


of birth mjurj at the time of birth The 
association of a partl> healed tentonal lesion 
has been more rccentlj described b> Schule 
Such cases arc conclusive evidence that exten 
sive tentonal splitting with subdural h®mor 
rhage heal spontaneous!) without s)mptoms 

PerforoUng split of the JlIx cerebri This 
lesion was found m four instances (Cases $ 
7 17, and 32) It will be noted (Fig 6) that 
the long axis of the oval perforation is in the 
direction of the radiating fibers of the falx 
The absence of intradural hxmorrhage and 
extravasated blood between the cerebral hemi 
spheres indicates the avasculantv of the an- 
terior half of this dural septum This was 
further demonstrated in the India ink injcc 
tions On account of the avascularit) of the 
portion of the dura usuall) involved, the«e 
perforations in themselves arc of no clinical 
importance Fhc) are chiefij of interest be 
cause the) arc associated with extensive bi 
lateral tentonal splitting I his was complete 
m three instances and superficial in the pre 
mature fetus shown in the photograph 

ETlOLOGV 

Subdural hxmorrhagt w ith a splitting of the 
fibers of the tentorium certbclU are indisput 
able evidence of intracranial trauma Ihe 
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causes of intracranial trauma are con^ementl> 
dmded into predisposing and determining 
factors Bj far the most important predispos- 
ing factor to intracranial hTmorrhage as well 
as to tentonal splitting is prematunt) The 
anatomical explanation for both these lesions 
m the premature fetus has alread> been in- 
dicated The 13 fetuses in this senes of 32 
cases represent a frequencj of 40 per cent 

Syphilis is apparently important only as a 
predisposing cause of tentorial splitting in so 
far as it tends to fa\or premature birth of the 
fetus (Bnssaud) 

The mechanical determining factors are b> 
far the most important of the determining 
causes of these intracranial lesions Practicallj 
Tvithout exception lesions of the dura mater 
are partly due to mechanical causes Beneke 
(2) descnbed 14 cases of tentonal tears m 100 
autopsies on stillborn babies Tw o years later 
Seitz reported tentonal lacerations in half of 
his cases More recently Capon investigated 
80 neonatal and stillborn infants He found 
intracranial haimorrhage in 37 5 per cent and 
dural lacerations in 47 5 per cent In a senes 
of 145 autopsies on babies under 4 weeks old, 
have found intracranial hemorrhage in 
SO cases This represents a frequency of 37 
per cent In 32 of these 50 cases, the hemor- 
rhage was very largely subdural and there 
was also a splitting of the fibers of the ten- 
torium cerebelli This represents 64 per cent 
In other words, about two-thirds of our cases 
of subdural hemorrhage showed a split ten- 
tonum Many of these were superficial and 
small, however, and would have been over- 
looked m a less careful routine examination 

It IS not within the scope of this paper to 
discuss the forces of stress and strain on the 
fetal head during its passage through the 
birth canal It is well recognized that ex- 
cessive head molding, which accounts for a 
large number of these lesions, is based on a 
disproportion in size between the maternal 
bony pelvis and the fetal head Beneke’s (2) 
original work on this subject has more re- 
cently been elaborated by Holland, Ehrenfest, 
Warwick, and others Holland has shown 
quite convincingly that pressure of the fetal 
head m one diameter results in a shortening 
in that diameter and a compensatoiy increase 



Fig 10 A partly healed tentonal split Note the per 
sisting small ova) perforation just behind the antenorfree 
margin 

m some other diameter Greenwood agrees 
that the vertical diameter of the head is al- 
ways increased in breech presentation, but he 
shows by careful measurements with plaster 
casts that the suboccipital bregmatic diameter, 
which is engaged m normal labor, does not 
produce vertical elongation of the head but 
causes an actual decrease m this diameter 
with an increase in the horizontal component 
This seems a most logical explanation for the 
much larger proportion of tentonal splitting 
in brow and breech presentations over vertex 
presentations Ford points out the interesting 
observation made b> Schwartz that animals 
with solid skulls do not suffer birth injunes 
There can be no doubt that the mechanical 
process of head-molding dunng labor, which 
is so often responsible for intracranial trauma, 
IS in man> instances further aggrav ated by the 
operative manipulations of even the most 
careful obstetrician In this senes of 32 cases 
exactly half of them have a history of opera- 
tive interference This figure indicates that 
every case of prolonged and difficult labor 
must be treated as a potential case of sub- 
dural hcemorrhage with split tentonum cere- 
belli An> operative interference, however 
slight, must be done with extreme care, on 
the general assumption that intracranial 
trauma has alread> occurred 
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The application of forceps is by far the 
most common operative manipulation asso 
ciated with these intracranial lesions It rep 
resents 31 per cent of our series of cases 
Podalic version and breech extraction is 
next m order of frequcnc> Combined with 
four primary spontaneous breech dehvencs 
this group represents a total of 8 cases, or a 
frequency of 25 per cent The mechanical 
explanation for the well recognized frequency 
of tentorial splitting in breech presentations 
was first advanced by Wilke and Seitz in 1912 
Jlore recently Greenwood has shown that the 
vertical lengthening of the head is usually due 
to the occiput being firmly pressed against the 
syunphysis pubis Crothers has demonstrated 
that the vertical lengthening of the supra 
tentorial chamber in these cases causes a 
marked strain and stretching of the ten 
torium This strain is further incrcasc<l bv 
any traction on the body from below which 
he thinks is partly transmitted through the 
vertebral column and spinal cord 
The more unusual measures which may be 
associated with subdural h-emorrhage and 
tentorial splitting include cxsarcan section 
operations and some methods of resuscitation 
A caesarean section was the operative inter 
ference in Case 19 There were two indici 
tions a contracted pelvis and a placenta 
prasvia This woman had a uterine dystocia 
which was probably due to three previous 
caisarean sections The operation was <lonc 
after slight engagement of the head in the 
left occiput anterior position for 6 hours The 
baby was definitely premature This case is 
of particular interest because it suggests two 
possible causes of subdural hxmorrhage and 
tentorial splitting which would be even more 
liable to occur m prematunty (i) early en 
gagement of the head in a small pelvis, and 
(2) a forced extraction of the head through a 
uterine incision of insufficient length 

Since Bauereisen s experiments demonstrat 
mg that tentorial splits can be produced by 
the lateral compression of the head by holding 
It fixed during Schultzc s method of resuscita 
tion, this method has been generally discarded 
It was not employed m any of this series 
of cases Any method of resuscitation which 
necessitates compression of the head, or 


swinging methods which cause engorgement 
of possibly ruptured intracranial vessels, is 
obviously contra indicated 

AVVLVSIS OF eVSES 

CltntCi I anahsis The cases fall naturally 
into three groups depending on the tvpe of 
labor and the necessity for operative inter- 
ference 

Qttn 

Croup I 1 asy spontaneous dclixeries 10 

Group i Diflicult spontaneous ddi\rnes without 

operatu c interference 6 

Croup 3 DifTicuIt labors with operative interfer 

cnce i6 

Group 1 Prcmaturitv was the common pre 
disposing factor to the intracranial lesion 
Group 2 In these 6 cases (3, 4, 12, 16, 28, 
and 31) of slow and difficult but spontaneous 
full term deliveries, the mechanical process of 
molding of the fetal head m its passage 
through the birth canal for some reason was 
unduly prolonged This group indicates that 
the factors which are responsible forprolonged 
and difficult labor in the full term infant are 
just as important causative factors to ten 
tonal splitting and subdural hrmorrhage as 
arc the operative manipulations of the ex 
pcncnccd obstetrician 
Group3 The i6 casesof difficult labor with 
operative interference may be grouped ac 
cording to type of operative procedure used 

Cl«M 

Torceps dehvenes *o 

1 odatic version and breech cxiraclion 4 

Has indiKtion spontaneous breech t 

Caesarean section i 

The indications for operative interference 
were always very detinite They are noted in 
the table accompanying this article 
Anatomical anal\zis The intracranial ana 
tomical lesions arc grouped as follows 
Summary of tentorial splits 

c»$» 

Unilateral superficial & 

Unilateral complete 4 

Ililatcral superlicial 4 

niHteral complete 

A summary of subdural hTmorrhage m rela 
tion to tentorial splits IS shown in the following 
tabic 
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SUBDURAL ir^UORRHAGE AND TENTORLVL 
SPLITS 


Dfffree oftubJural hsmonhage 


Type of fentorul split 

Cases 

Small 

ate 

Large 


Unilateral superficial 

8 

S 

1 


2 

Unilateral complete 

4 

I 


3 


Bilateral superfiaal 

4 

3 



I 

Bilateral complete 

12 

I 

4 

6 

I 

Bilateral mixed 

4 


2 

2 



There is obviously no absolute relation be- 
tween the extent of the tentorial damage and 
the amount of subdural hTmorrhage It is 
notable, however, that large hemorrhages are 
found most frequently in cases in w hich there 
is a complete bilateral tentorial split 

SYMPTOMS 

Only a short reference to the antemortem 
symptoms will be included here The typical 
textbook picture of intracranial trauma is 
seldom recorded in the histones of these 
babies Shallow and labored respirations w-ith 
usually a persistent moderate degree of cya- 
nosis are by far the most constant clinical 
findings mentioned In over 90 per cent of 
the neonatal infants in this senes, these arc 
the only recorded symptoms The remaining 
cases showed, m addition to this picture of 
asphyxiation, the following signs of intra- 
cranial irntation in order of their frequency 
bulging of the anterior fontanelle, convulsions, 
and spasmodic twitching of both extremities 
and face All those cases which had these 
latter signs showed a large or moderate sub- 
dural hiCmorrhage in the supratentonal fossa; 
on one or both sides 

It is hoped that this anatomical analysis 
of the cases here recorded may, in addition to 
Its theoretical interest, suggest to neurological 
surgeons means and methods to lower the high 
mortality in this type of intracranial injury 

SUMMARX 

Based on obser\ations from an analysis of 
32 cases of subdural hferaorrhage with ten- 
tonal sphttmg, our conclusions are 

I Subdural haemorrhage is the important in- 
tracranial lesion in most cases of birth trauma 


2 There is nothing to indicate that intra- 
dural hTmorrhage or tentonal splits per sc 
are of noteworthy clinical significance 

3 The subdural ha.morrhage is largely 
supratentonal and often bilateral It is usually 
due to a stretching and ruptunng of the small 
tnbutanes of the great cerebral vein near its 
junction wath the straight sinus 

4 Tentorial splits are relatively more 
numerous in the premature than in the full 
term infant, partly because of the greater 
immatunty of fibers of the dural septa in 
prematunty 

5 The causes of prolonged and difiicult 
labor may be equally as important in these 
intracranial lesions as the operative inter- 
ference 

6 Signs of asphyxiation were constant, but 
definite signs of intracranial irritation were 
recorded in only a small minority of cases 

I wish lo express grateful thanls to Mr J Ciroux, of 
the McGiU University Museum Staff, for the valuable 
technical help which has made this investigation possible 
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SENILITY or BONE AND ITS RELATION TO BONE REPAIR 

HC'VR\ ERDNfANN RADASCir M D , I’lnLADEtrirn 

From tbe Daoid Baugh I&^Utateof AnatoaijroftlM JciTmon Moilical CoIIrge 


D uring the preparation of matcnal 
for a previous article on "The Organic 
Content of Bone,"* the \anation m 
thickness and the gross appearance of the 
ualls of the femur, tibia, and fibula were so 
marked as to be considered \\orthy of in\cs 
tigation Sections of these bones ^\crc ground 
and studied and extensive changes were noted 
in some of them The thought naturally arose 
that here might be the solution of the vani 
tion in the repair of bone in elderly individuals 
The practitioner is familiar with the fact 
that in those past the middle period of life, 
fracture of the femur or of the tibia may be a 
senous matter, as far as future locomotion of 
the patient is concerned In some individuals 
sudden excessive muscle strain may be at 
tendedwithneardisastrous results Ihcphy 
sician 15 also acquainted with the fact that m 
the aged a mere stumbling or tripping, with 
the attendant sudden and vaolcnt muscle 
contraction, will cause the femur to snap 
Why^ Also, such a patient may have a pro 
longed or protracted recovery, or, not un 
likely, may be bedndden for the remainder of 
his or her days, or, at best, hobble around 
with the aid of a cane or crutches Why * 

On the other hand, such individuals may 
have a complete and uneventful recovery in 
the usual time and show no untoward effects 
of the accident UTiy? We are as old as our 
bones may be said of these structures as well 
as of the various organs of our bodies There 
must be some physical or chemical basis for 
this difference and this should show micro 
scopically With this in mind, a careful study 
of many sections of ground bone was made to 
determine the presence of such a condition 
In order to understand the change that may 
occur m the bones of the aged, it will be ncces 
sary first to consider the structure of compact 
bone One would naturally believe that com 
pact bone would be the same, no matter where 
found and at any age One would also be 
inclined to believe that compact bone would 

■Voat Record I9>i xxi May 


be the same in all animals possessing a pro 
nounced skeleton However, these supposi 
tions art hr from the truth In fact, there is 
a difference in the structure of the compact 
bone, say the femur, m the vanous classes of 
the human race (negro, yellow brown, and 
white) This type of bone shows evolutionary 
changes that arc not as simple as they may 
seem The lowest and earliest form is basic 
bone and this advances to the lamellar va 
ncty, then laminx form, and ultimately by 
the addition or formation of haversian sys 
terns, the highest type is reached As in the 
case of civilization, the penalty of which, we 
may say, is disease, so in the evolution of bone 
m the dcvtlopment of a highly evolved type, 
m which the haversian systems predominate, 
there is likewise a penally attached, that of 
the peculiar cinnges of senility This seem 
ingly affects only the highest type of bone, 
that of the Caucasian, in which the haversian 
systems have reached their greatest de 
velopment 

In order belter to follow the description of 
the vanous types of compact bone, a few of 
the terms used will be elucidated 

Uastc bone is the earliest form of osseous 
tissue and consists of only moderately differ 
cntialcd bony substance, as is seen in early 
fetal life Lamella formation has as yet not 
occurred Basic bone represents the first end 
product of the replacement of fibrous tissue 
or cartilage by osseous tissue 

A lamella is a thin lay er of osseous tissue and 
repasents a comparatively small structure of 
the whole 

A lamina is larger and more complex, it 
consists of a set of bone layers or lamcUa: It 
corapnses a variable number of concentric 
sheaths of lamcllx just under the periosteum 
or bounding the medullary cavaty, each lam 
ina being separated from the adjacent one by 
systems of plexuses of vascular canals that 
extend parallel to the marrow cavity Lami 
nae are seen in birds, mammals, m later fetal 
life, and in early childhood 
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Tig I Iig a Fi? 3 I»; 4\ Fi 4B 1 4C Fip 4D 


Fig I Basic or undiiTerentiatcd bone 

Fig a DiSerentiated bone with concentric lamella? 

Fig 3 Latest stage of differentiation of Hmin» 

Fig 4 Various stages in the progressi\e development of 


an haverstan system A, Farly (amphibian), B, later (rep- 
tile), C, third stage, the systems are more distinct though 
still hazy (birds), D, completely differentiated systems 
(mammals and &lan) 


An limerstan system consists of a central 
canal surrounded by three to eight concentric 
lamellae, bet^^een the latter arc the lacunx 
and the canaliculi that usuallj ha\c a straight 
course The canaliculi connect the lacunT of 
a s>stem to one another In the early form of 
bone, the lamelltc arc not concenlncaIl> ar 
ranged, are more or less independent of the 
canals, and are variable m diameter The 
lovrcst type of havcrsian systems is seen in the 
amphibians, where they are rather ha2> and 
indistinct In reptiles and birds they become 
more distinct, y\hile in man they reach their 
climax of development 

TYPES OF BONE 

While there are three mam types of com- 
pact bone, these do not commonly exist in- 
dividually or separately The compact bones 
of the various animals are chiefly combina- 
tions of any two or of all three types 

Type I Basic bone represents the first 
t>pe and this is the earliest form of osseous 
tissue It IS only moderately differentiated 
bony substance and is seen in early fetal life 
The lamellm have as >et not been differen- 
tiated This state may be followed by lamell® 
formation of the concentric type and the 
lamella, then become concentrically arranged 
At first the lacuna; are round, then oval, and 
lastly they become long and narrow In many 
animals the changes stop here and so they 
belong to the first type The bone lamell® are 
joined by cement, but the exact manner in 
which this and the lamellie are formed is 
unknown Although many animals possess 
this simple type, it is not common Sub- 


types exist, but they will not be considered 
here 

Type II In this form, the lamella; have 
become somewhat differentiated and haver- 
sian sv stems may even be present, but the 
ordinaiy lamella; predominate If the differ- 
entiation is not extensive, it is spoken of as 
incomplete, as m some birds Here the basic 
bone IS separated, partially, into distinct 
lamina by a few short vascular canals that 
have a general concentric position 

In the complete variety, the vascular 
canals form a more or less complete circuit, 
the lamina; are well defined, the lamella are 
completely developed, and the lacuna, are 
long and narrow This represents lamellar 
and laminar bone 

Type III In this vanety the haversian 
s>stems are very numerous and reach their 
highest development They represent the 
unit of structure The internal and external 
lamella are merelj thin bands of bone The 
stage of differentiation may be complete or 
incomplete 

In the incomplete form, there may be only 
a slight suggestion of haversian canals and 
systems, the canals are minute, irregular, and 
directed parallel to the long axis of the bone 
The canal is surrounded by a clear zone of 
bony substance, usually circular m outline, 
the canaliculi that extend to the neighboring 
lacuna; may readily be noted The lamella; 
are not concentrically arranged and are more 
or less independent of the canal This struc- 
ture is seen m amphibians and up to Man 

A somewhat more advanced stage shows 
the haversian systems fairly well outlined, 
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Fig s Medullary indet A Femur showing a medullaiy 
jodexof 31 yperccnt (a IjltJe below average) B.Tiltiaot 
same eatremity howing a medullary index of 90 per cent 
(probably quite low) Bone normal 

and a more definite relationship between the 
lacuna? and the haversian sjstem and canal is 
noted Thi^ is first found m the reptilian 
class but IS not seen in birds 
In another step of differentiation, the cana* 
liculi are intricate, the haversian lattiellT are 
regulatlj and definitely arranged, concentric 
to the canals, and the canalicuU form a dense 
plexus The complete system m its earliest 
form has a somewhat dull and hazy appear- 
ance and IS found only m birds 
In the completely differentiated variety, 
the haversian systems are clear and distinct 
and this type is found in higher mammals and 
Man It does not occur in the lower mam- 
mals, such as the monolremes, marsupials, 
edentates, and chiropters Haversian systems, 
therefore, are found in nearly all tyrpes of 
bone, but in varying degrees of development, 
from the mere outline of the amphibians to 
the sharp, clear and definite type in Man 
Types I and II of compact bone arc chiefly 
combinations of lamella: and haversian sys 
terns Types I, II, and HI are combinations 
of haversian systems lamella:, and lamina 

MEDtTLLAPY IN0E\ 

An anatomical factor bearing upon the 
strength of compact bone and its repair, is 
the viedtillary tndrx An increase in the index 
vail mitigate against a satisfactory resistance 
to bone strain and also against its successful 
repair in the event of fracture This is due to 
the fact that the usual causative factor of in- 
crease IS senile change of bone This itself 
reduces the quality and strength of the tone, 


thereby greatly influencing the reparative 
process unfavorably 

The medullary index represents the rcla 
tion between the diameter of the bone and the 
diameter of the medullary cavity It really 
indicates the thickness of the bony shell or 
wall It has been worked out in the femur, 
but not m the other long bones, except the 
tibia in the present work The thicker the 
bony wall, the stronger the bone will be, the 
marrow cavaty wall be smaller and, therefon., 
the medullary index lower As the bony wall 
becomes thinner and the marrow cavaty 
larger, the index mcrcavcs This naturally 
has Its effect upon the resistance of the bone 
as well as upon its repair 

The medullary index is lowest in reptiles 
(in turtles there is practically no marrow 
cavilv) and is given as 26 i per cent In 
birds, the index is highest with an average of 
1590 per cent The average mdtx in the 
human is 3S6 per cent, varying from 359 
per cent m the Caucasian to 41 9 per cent in 
the negro In the yellow browm nice the tn 
dex is 39 per cent 

BOSE REPAIR AVB REGESEP XTION 

When a bone is fractured and it hcaU with 
the formation of normal bone, tins process 
constitutes bone repair It is in reality, bone 
regeneration Only a few of our tissues have 
the power of regeneration, but fortunately 
wc are capable of regenerating osseous tissue 
In those individuals in whom bone regenera 
tion is low or wanting, the union of the fne- 
lurcd parts is by means of fibrous tissue or 
cartilage With the attendant loss of the 
original rigidity, the use of the limb is greatly 
affected or lost 

Bone readily regenerates, provided the 
penosKum is present If a bone be broken, a 
blood clot forms m the marrow cavity he 
ntath the periosteum and between the ends of 
the fragments The periosteum is rarely torn 
completely through, as there is usually a 
bndge of membrane between the ends of the 
fragments of the bone 

Ihe clot becomes organized through the 
proliferation of the various cells, especially 
those of the endothelial type, and fibroblasts 
are formed This fibrous mass is inv adtd bv 
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Fig 6 McdulSar> index A, Femur showing mcduUat> 
index of 26 7 pet cent (rather low) The bony irafl »s quite 
thick. B, Corrc^nding tibia showing a meduHary index 
of 44 3 per cent (probably about average) Bone norma! 

osteoblasts from the marrow and the deeper 
parts of the periosteum and these cells pro- 
liferate This fibroblastic mass then becomes 
vascularized and constitutes granulatton lis- 
zuc Following this, bone may be directly 
formed or a modcra te amoun t of cartilage may 
first be produced This represents callus and 
that portion in relation with the penosteum 
is likcl) to show some cartilage formation, 
but the remainder usually becomes directly 
ossified An absence of the osteoblasts leave 
the mass fibrous or cartilaginous This may 
be a permanent state and is presumably the 
result of weakened activity upon the part of 
the osteoblasts When the fibrous mass hold- 
ing the fragments of bone together, becomes 
ossified, then the bony union is completed 
This IS all a replacement process and not a 
change of one kind of tissue into another 
One might state that during the first week 
after the fracture, there is the formation of 
the dot and the organization thereof, during 
the second w eek this becomes greatly strength- 
ened by dense fibrous tissue in and beneath 
the penosteum Dunng the third week ossi- 
fication begins at points farthest from the 
ends of the fragments, usually by the end of 
the sixth week ossification between the ends 
of the fragments is completed This inter- 
vening new bone is a solid , spindle-shaped mass 
that fills the marrow cavity as well as projects 
beyond the general surface of the bone 
The name callus is successively applied to 
the fibroblastic tissue, the granulation tissue, 
Je fibrous tissue, and the resultant bone 
That portion m the marrow cavity is the 
central callus, that surrounding the bone bc- 
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Fig 7 Medullary mdex 4 , Femur showing a raedulhrj’ 
index of da per cent (very high) B, Corresponding libra 
showing a medullary index of 73 per cent (very high) 
Both bones showed evidence of extensive senile changes 

yond the general level of the bony surface is 
the ensheathmg callus These two types con- 
stitute the temporary callus Ihe central 
callus may later be removed, thus restoring 
the marrow cavity, while the osteoclasts tend 
to smooth the greater irregularities of the 
surface of the new bone 

Bast and Sullivan have recently completed 
some c>ipcnmental w ork on the repair of bone 
They call the osteogcnetic layer of the perios- 
teum the “cambium layer” They also refer 
to two types of bone dissolution, ic, with 
and Without the presence of osteoclasts 

The osteogcnetic cells that line the marrow 
surface of the bone, those lining the haversian 
canals, and those constituting the cambium 
layer arc the most important in the repair of 
bone The cambium layer exhibits the most 
important changes dunng the beginning of 
the repair process During the second day, 
already the cambium layer becomes thickened 
through the multiplication of its cells At 
first the cells are of the simple squam-like 
type These later become cuboidal and then 
stratified to six or more layers Spicules ot 
bone arc next formed in this cambium on the 
underlying bone These changes involve one- 
cighth to one quarter of the arcumfercnce of 
the bone on each side of the saw cut If the 
cambium is injured much m the cutting, then, 
the callus IS usually formed by the uninjured 
cambium I he formation of the callus is 

rapid dunng the fourth to the fifteenth day 
Over the ends of the cuts the formation con- 
tinues until the eighteenth day The en- 
larged cambium farthest from the cut be- 
comes reduced as early as the ninth day when 
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antenor margin is not noticeablj decreased in 
thickness, there are many enlarged canals 
near the marroi\ ca\nt> and then others scat- 
tered through to the periosteal surface The 
lateral uall is somei\hat thinner than usual 
and there are manj enlarged canals extending 
throughout the entire anterior uall Appar 
entl> one group formed a line to the periosteal 
surface ^\cakening the bone, therebj causing 
It to break at this point during grinding 

In the ad\anced stage the entire bon> shell 
IS thinner and the areas of the destruction arc 
readilj noted uith the unaided e>e 

Figure 8 shows an example of exlcnsi\c 
alteration The marrow cavity is shown at 
M, but the man> enlarged canals arc as >ct 
not in continuitj therewith One can see the 
man> normal canals and havcrsian s> stems 
throughout the section, on the one hand, and 
several enlarging canals (in the earl> stage) at 
c,a, on the other hand The numerous large 
irregular areas c,e, arc produced b> the dc 
struction of the interstitial lamellx between 
several destrojed sj stems causing these ca\i 
ties to become confluent 

One can readil> appreciate the condition 
when those spaces near the marrow caval> 
become connected therewith Ihe marrow 
cavity becomes larger and the bon> wall 
thinner, weaker, and less resistant to strain 
As these areas form in the remainder of the 
bonj wall it becomes porous and fragile 

I he changes ma> be summanzed as follow s 

1 Dissociation of the organic and inor 
game constituents of the havcrsian lamella' 

2 The appearance (deposition^) of gran 
ules in the lamell® 

3 Extensions of the deposits to the pc 
npherj of the sjstcm 

4 Absorption and disappearance of the 
lamella; from within, outward 

5 Widening of the canals and thinning of 
the system 

6 Disappearance of the havcrsian systems 
and the formation of irregular spaces 

7 Decrease of diameter (?) thickness of 
bon> wall, weight and strength of the bone 

8 Increased medullary index 

At the onset these senile changes show only 
m the havcrsian systems ^Vhy they should 
start here and not elsewhere is not definitely 


knowm These changes may be connected 
with the blood supply vanation or may be 
due to a vanability in the chemical stability 
of the bony substance or to both The blood 
supply might be affected by arteriosclerotic 
changes in the blood vessels The circulation 
IS more complicated m the third type of bone 
and so it would more readily be subject to 
structural vanation Also those structures 
developed last phy logcnetically arc usually 
weakest, this fact may explain why they 
undergo these changes 

SEMLITV OF cost IN RFL VTION TO BOVE REPVIR 

Wc arc familiar w ith the fact that bones are 
usually united by the end of the sixth week 
after the fracture, all things being normal 
The patient begins the use of the upper ex 
Ircmily by that time and is merely cautioned 
against excessive muscle strains and muscle 
actions With the lower extremity it is dif 
ferent The patient docs not make use there 
of so soon The fragments arc, no doubt, 
united bv that time, but they are not yet able 
to bear the full weight of the body , this must 
be done gradually 

Wc arc also familiar with the fact that 
sometimes bones are united by a cartilaginous 
union and when the part is used, it exhibits 
what is called a false joint In other words, 
very little osseous tissue may form m the 
callus Is this due to mechanical disturbance 
of the parts, faulty nutrition, or is it a dis 
turbcil endocrine stale or a condition due to a 
faulty metabolism’ It would seem that, in 
some instances, it is due to the latter condi 
lion as that tyTic of union is sometimes seen 
in alcoholics Also in those individuals who 
cannot he still incomplete ossification will 
occur In other words, in most cases, unless 
the parts are maintained m a continuous ap 
proximate state, bone formation will not be 
complete The irritation due to the move 
ments of the fragments, seems to mitigate 
against perfect ossification 

In the aged it is know n that a mere stumble 
or tripping with the attendant sudden and 
violent muscle action may cause a femur to 
snap \Vhy? Also such patients may have a 
prolonged or protracted recovery and not un 
likely be bedridden for the remainder of their 



RADASCH SENILITY OF BONE AND ITS RtL\TI0\ TO nOVl - 


da\s Why"? Other elderly mdiviciuais maj 
ha\e a complete and uneventful rcco\cr> 
The bonts grow old just as other organs of 
the bod} may do and usually do 
Upon examining some of the ground see* 
tions it IS not difficult to sa> which of these 
bones would have united compktcl} and 
thoroughly A casual examination of those 
that show an increased medullary cavity 
With the attendant thinning of the bony wall, 
will gne one the reason why such bones 
readily fracture and when fractured whj the 
union IS delajed or incomplete 
There can be no doubt of the loss of strength 
due to the removal of part of the w'all from 
the mside and the additional porosity of the 
remaining portion It was thought that these 
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bones fractured because thc} were more bnt- "»d‘'»duau>»temsinvohS7‘‘^’'”^^d«'r- 
tla, It setmed that older tenes should have 

less organic material than those at thc prime theimcaenmgVtenhnSi"”'"'^ ^ fsT 

of life? as from ossification r« uUro to the ^ ,, 

adult period with the completion of the lionc ties when fractured incr, 

growth the percentage of organic matenal be- bone repair mav be 

comes reduced At birth the compact bones bone destruction is nn W^^^cfraciuK 

are about 50 per cent organic material, while and two confiicting wrftr, 7' 

m the adult the organic matenal has become the age of the paue^ 

reduced to 39 per cent or 40 per cent It possible lowered vitaluv ipi v 

would logically follow that in old age, do to he becomes bedndtien ^ 

90 years, thc organic substance should be While m some cl^]e.} ^ 

ferther reduced, but this is not the case as m logical process may L 1 {k v,i. 

the older bone the organic material is actually others it is markedh j, rt,i, 

increased to 42 percent 

The cause of fragility m old bone must be indicating altered 
looked for m some other factor According to tology, it is rcadilv mah { 
the actual condition of increase of organic ^^otandwillnotbenon,! 1 
matenal, the old bone should be more tena- The wnter has ctidta^ 

Clous and more elastic (properties due to the planation as to the ti 

nrpamr Tn rpfllitv the boncs are delayed or non uniAn -c ^n ex- 

tures m thc ewJlv of 
tilioncr a picture ot frac- 

such cases If the heji,>l«i' Prac- 
thc prognosis natural!®* Hj'j^nt m 
and the attending pC ^ela\ed, 

plain to the mteI[igenV> 
union can be hoped for v ^ 

be expected, it, nevertho^!^^ ''bv no 


more readily broken The increase of tenac- 
ity and elasticity due to the small increase of 
organic content is more than balanced by the 
porosity and the thinning of the bony shell 
This can readily be demonstrated m the 
slides that show the senile changes Here, 
although the organic content may be higher, 
the bone is much weakened by the Joss in 


thickness of the bony wall and the destruction 
of the canals and systems When the destruc- 
tive senile changes are advanced and marked, 
U stands to reason that such a bone is in no 
condition to give nse to normal repair activi- 


, neverthdf, 

Clan upon a better r>u %h!l is to 
w ith his patients, the ph> »» 

^ . ^'''^erstandm,? 

•Rit wnlEt desires to U^-v 
hte helpful suggestions ^ t'* i , 
ae pr.p.r.t,on ot the ^ 
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R adiography of the kidne> pcKis 

has been carried out for a number of 
years, but only m recent years has the 
pehis filled nith an opaque fluid been studied 
with the fluoroscopic screen As far as the 
writer has been able to determine the first 
mention in the literature is by Fey, Truchot, 
and Dossot (1925), and this present work is 
inspired by the work of these authors 

\TOM\ 

In Its lower part the musculature of the 
ureter consists of an outer circular and an 
inner longitudinal layer while in its upper 
part and m the pehas of the kidney there arc 
three layers, outer longitudinal, middle cir 
cular, and inner longitudinal, while the higher 
one goes more and more strands of fibrous 
tissue separate the bundles of smooth muscle 
(Cunningham) The musculature of the wall 
of the calyx is carried on to and becomes con 
tinuous with the muscular tissue in the pa- 
pilla (Schafer) Embryologically the ureter. 



'From the Deporlmenlal Physiology of the University of Melboure 


pelvis of the kidncv, calyces, and collecting 
tubules in the medulla of the renal pyramids 
arise from the cpithulmm of the diverticulum 
from the junction of the wolfTnn duct and the 
posterior segment of the cloaca (Keith) It 
seems reasonable therefore to expect that 
these four sections of the unnary duct system 
should function more or less as a whole The 
nerves to the ureter and kidney pehas arc via 
the renal, spermatic, and hy pogastnc plexuses 
(Cunningham) and m the dog have been 
traced chiefly from the eleventh, twelfth, and 
thirteenth dorsal nerve roots (Starling) 
Nerve fibers are known to enter the upper and 
lower ends of the ureter while throughout its 
length IS a ganglionic nerve plexus (Starling) 
Engclmann states that contraction waves 
travel down the ureter at the rate of 20 to 30 
millimeters per second 

METHODS OF THE PRESCVT INVTSTIGVTIOV 
Clinical A ureteral catheter of about 10 
chamcrc is passed up the ureter in to the pel 
VIS of the kidney and lipiodol or lodipm slowly 
injected with a syringe until 10 cubic ccnti 
meters have been injected or until the patient 
begins to complain of pain, the injection being 
generally earned out under the fluoroscopic 
screen It is important not to continue to 
inject after the patient first begins to com 
plain of pain This point will be dealt with 
later The catheter may then be slightly 
withdrawn, but still left well up the ureter so 
as to block it The kidney pelv is may then be 
observed on the screen, photographs being 
taken from time to time All drugs admin 
istered were given subcutaneously or intra 
muscularly 

Experimental In all cases dogs under 
chloroform anxsthesia were used and were 
killed at the end of the experiment while still 

titdCheCynao^arcalanJ Ridiologicil Dep*rtmenliof |h« Women i Hi»P‘'*l 
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Fig 3 Histamine 


under the influence of the anesthetic In 
some cases a large dose of morphine (2 to 4 
grains) was also given, preliminary to the 
chloroform anrcsthesia (this is our usual pro- 
cedure here m vivnsection expenments) 

Pyeloscopy imth the fluorescent screen The 
technique ^\as identical with that m the 
human being outlined All drugs administered 
were given either intravenously through a 
cannula in the jugular vein or intramuscularly 
This portion of the work was done in associa- 
tion with Dr H Flecker and forms the sub- 
ject of a separate communication later in this 
paper 

Graphic recording of contraction or relaxation 
in the renal pelvis A ureteral catheter is 
passed up the ureter well into the pelvis of the 
kidney (its position being venfied by subse- 
quent postmortem examination) The method 
of recording is as follows The inlying cath- 
eter, A (Fig i), is connected as in the illus- 
tration by a large hypodermic needle, B, to a 
length of rubber tubing, C, passing to one arm 


of a T-picce, F, a second arm of which is con- 
nected with the tambour, D, to which is at- 
tached a writing point the excursions of which 
are recorded on a movmg smoked paper The 
third arm of the T-piece, F, is connected to a 
50 cubic centimeter or 100 cubic centimeter 
pipette half-filled with normal saline solution, 
the fluid level in which is kept at about the 
same height as the animal’s kidney Urine 
secreted by the kidney is accommodated in 
the system, and so the screw-clamp, G, is ad- 
justed so that the urine secreted will be ac- 
commodated in the pipette, £, while any 
more or less sudden displacement of fluid due 
to contraction or relaxation of the kidney 
pelvis will be recorded by the writing point 
In the resting condition of the kidney a pla- 
teau is thus wntten by the recording point, 
whereas if the clamp, G, be kept quite closed 
the writing point gradually and steadily rises 
and after a while the clamp must be released, 
otherwise the rubber in the tambour will be 
stretched so tight that it will not record This 



Fig 3 Dog’s unne 


Fig 4 Ergot 
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apparatus ^\as suggested by the apparatus 
^^hlch IS used b> Professor W A Osborne, 
of Melbourne, for recording \enous pressure 
A catheter which was passed into the pelvis 
of the other kidney was connected with a 
drop recorder and indicated the rate of unnaiy 
secretion 

Results As indicated m a preliminary note 
published by the author (1928), the muscula 
ture of the kidnej pelvns can be seen to exhibit 
regular rh} thmic contractions As far as the 
author has been able to observe the wave of 
contraction commences m the upper calyx 
followed in succession bj the middle and lower 
cal>ces at intervals of from r to 3 seconds 
During this period the bod> of the pelvis (for 
which the name "ventricle of the pelvis” was 
suggested) undergoes steady relaxation When 
this part of the pelvis has received the con* 
tents of the calyces the communication chan 
nels between the calyces and the "vcntncle” 
become contracted, the "ventricle” contracts 
with a snap like action reminiscent of the 
action of the cardiac ventricle, a "globule” 
appears at the upper end of the ureter and is 
passed down the ureter by a peristaltic wave, 
sometimes so fast as to be barely visible and 
sometimes so slow that an individual globule 
can be readily followed in its course down the 
ureter (when the inlying catheter has been 
previously removed, of course) Various 
modifications of this normal functioning have 
been observed — for example, in one case in 
which the patient had complained of vague 
backache it was seen that when the "ven 
tricle ” contracted some of the fluid was forced 
back through the communication channel to 
the upper calyx which became forcibly di 
lated and this movement synchronized with 
the "throbbing” pain which the patient de 
scribed In this patient it was observed that 
an injection of eserme sulphate (i/ioo grain) 
restored the function to normal and at once 


relieved the pain In another case anti 
peristaltic waves up the ureter carried the 
Iipiodol up the ureter into the kidney pelvis 
An injection of morphine sulphate “cured” 
this condition 

Action oj drugs Atropine invariably caused 
relaxation of the kidney pelvns wath overfilling 
and pain m the human subject In the dog in 
some cases a preliminary slight contraction 
was observed Morphine, strychnine, eserme, 
pituitnn, all caused contraction of the kidney 
pelvis with instant relief of the pam caused by 
atropine In the case of pituitnn, the con 
tractions of the ureter were also accelerated 
to such a degree that it was impossible to see 
the "globule” passed down it after the 
"ventricle” contracted In the experimental 
animal it was also found that these drugs 
exerted a like action although contraction was 
not always readily elicited when the animal 
was under the influence of a large dose of 
morphine The marked relaxing effect of 
histamine (crgamine and dog’s unne) (Fig 2) 
which also produced a marked vasodilatation 
with fall in blood pressure is well seen m the 
tracings illustrated (Figs 2 and 3) In small 
doses histamine produced slight contraction 
of the kidney musculature Lrgot (ernutm) 
produced a preliminary relaxation followed 
by a prolonged conlrvction (Fig 4) Strych 
nine produced a marked contraction while a 
mixture of strychnine and atropine produced 
a contraction followed by some degree of re 
taxation (Fig 5) 

rESULTS AND CONCLUSIONS 

I Pycloscopy gives us a ready method of 
determining the pathology of cases of kidney 
pam where hthiasib is absent In many cases 
of pyelitis the author has determined by direct 
observation which drug gives the best con 
traction of the renal pelvis and the patient is 
kept on this for some time As a general rule, 
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Experiment 


esenne and morphine ha\e been found the 
best Patients vvho had wearily dragged on 
for > ears suffering from backache wth penodic 
ewetbations of headache, sweating, rise m 
body temperature, etc , ha^e derived immedi- 
ate relief from strychnine, esenne, and mor- 
phine, either alone or combined, when citrates 
and the usually recognized treatments have 
faded 

2 The cases of antipenstalsis explain how 
the pelvis of the kidne> may be infected from 
an infected bladder The pain accompanying 
these antipenstaltic contractions or the anti- 
dromic passage of urine suggest this as a 
possible cause of the cases of renal and ureteral 
colic simulating stone when no stone is 
demonstrable 

3 In cases of hydronephrosis in which the 
peh^s contracts well and vigorously, ob- 
viously the treatment is plication, whereas if 
the pelvis does not contract and is simply an 
inert atonic sac, then nephrectomy is obvious- 
ly indicated 

4 In cases of early malignancy involving 
perhaps only a single calyx, the absence of 


contraction of one part of the pelvis associated 
with “idiopathic” hamatuna of renal origin 
would justify the performing of an explora- 
tory operation 

5 The actions of the various drugs illus- 
trated remind us that these drugs commonly 
administered for various specific conditions 
have an action and produce effects on other 
organs of the body , and the effect on the kid- 
ney musculature might produce unexpected 
symptoms Histamine, which has come into 
such prominence m recent years more espe- 
cially m regard to surgical shock has a very 
definite physiological action on the kidney 
musculature A whole vista of possibilities 
IS opened up—what effect this action would 
have on the elimination of unne from the 
kidney itself, what influence it might have in 
the causation of stagnation of urine and 
back-working into the kidney collecting tu- 
bules, how much of the symptoms of py ehtis 
are due to the local elaboration of bistamine- 
like bodies by the action of Uie bactena which 
have utvaded the kidney pelvis, what is the 
influence of colonic stasis with the absorption 
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of sympathomimetic amines on the excretion 
of unne, and man> other of the problems 
associated with the therapeutics of kidne> 
conditions m general 

6 Too much stress cannot be laid on the 
necessity for slowlj injecting the kidney pciv is 
and the great danger of a rupture incurred 
if nature’s warning of pain be ignored (In 
the following paragraphs is appended a brief 
description of the work which has been ear- 
ned out by the author in collaboration with 
Dr H Flecker) 

Experiment VL Pxtloscopy in the Doc' 

Observations with the fluoroscopic screen 
of the pehib of the dog’s kidney filled with an 
opaque fluid (lipiodol or sodium iodide solu 
tion) showed the same responses to drug ac 
tion as the human, viz — relaxation with 
atropine and a contraction wth morphine, 
str>chmne, eserine, pituitnn, ergot, and pilo 
carpine 

iFTomtbe Depaftm<nti of Physiology tnd Anatomy in the OmTciyitT 
of Melbourne 


A point of \er> great practical importance 
elicited in these experiments was the case 
with which the kidnc> pclvas could be rup- 
tured In one case a head of pressure of about 
35 centimeters potassium iodide solution (30 
per cent) caused a rupture As seen m the 
radiograms (Fig 7) the rupture is generallj 
subcapsular and is usuallj at the lower (cau 
dal) end of the pelvis Verj soon, however, 
the opaque fluid enters the veins and m one 
picture the fluid is seen m the intercostal 
veins (Fig 7) This is obviously of vcr> great 
importance in the technique of filling the 
renal pclvas with a fluid under pressure, as 
whena pjelogram is to be taken in the human 
subject, and apparcntlj accounts for fatal 
cases m vshich a non viscid fluid such as so 
dium iodide solution has been rapidl) in 
jected under pressure Apparently the pain 
felt by patients when the pelvas !•> reaching 
“breaking point’’ is natures warning signal 
and must on no account be disregarded Ihis 
question is being further investigated and it is 
hoped will be the subject of a further com 
municalion later 
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Dflcils of some experiments, relative to rupture of 
the kidney 

Dog No 34, F , tan temer On Ma> 39, 1939, after 
a prehmmary mjeetjon of 3 grams of morphme a 
cannula 'aas inserted m the left ureter and 4 5 cubic 
centimeters of "loran'* (iodized oil) run in Later 
10 cubic centimeters u as injected N€crops> showed 
rupture of lovier cal>x of pehis, apparentl> into the 
renal vein The renal vein and % ena cava contained 
drops of oil> liqmd 

Dog No 3r On 15, 1929, 5 cubic centi- 
meters of loran nas injected into each kidney 
through cannulas in each ureter, and then a further 
10 cubic centimeters was injected into the left 
ureter The X-raj picture showed a great bulge m 
the lower part of the kidnej as if the kidney were 
ruptured 

At necropsj the left kidne> showed a small rup 
ture in the lower pole of the kidne> from the lower 
caljT under the capsule The capsule w as distended 
with loran on the low er and mesial (anterior) aspects 
of the ladncj The right kidney showed a small 
eccfaymotic patch about o 5 centimeter in diameter 


On Ma> 6, 1929, potassium iodide solution (30 
per cent) was run in at a head of pressure of i 
meter of the solution In 30 seconds the pelvis was 
filled In 4 minutes the kidney was found burst 

M> thanks are due to Professor W A Osborne for the 
use of the laboraWnes of the Department of I'hysioIog> 
of Uie University of Melbourne and for his advace while 
this work has been m progress, to the medical superin 
tendent of the Motnen's Hospital, Melbourne for pkemg 
the facilities of the hospital at my disposal, and to Sister 
Blyth of the radiological department of the Women’s 
Hospital, Mtlbtrtimt for her technical assistance in the 
clinical investigation 
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S INCE the beginning of the use of iodized 
oils as opaque media for roentgen ex- 
amination of the uterine and tubal 
cavities, there has been present the question 
of the effect of these oils on the mucous mem- 
brane of these cavities and on the peritoneum 
when spill of the oil from the tubes occurred 
Sicard and Forestier, from a large experience 
with roentgenological exploration of spinal 
and cerebral spaces, genito-unnary organs, 
and other organ cavities, considered the injec- 
tion of lipiodol non-irntating to the vanous 
cavity linings They stated that Upiodol was 
a definite chemical compound, with 40 per 
cent iodine bound to poppy seed oil, and there- 
fore, not a solution and tolerated by human tis- 
sues and cavnties as any ordinary oil would be 
They also stated that very high doses gave 
hardly any reaction and generally no lodism, 
as no free iodine was present However, they 
cautioned against the use of samples of brown- 
ish color or dim appearance which indicated 
free lodme 


Following this reassuring study, other re- 
ports appeared Stem and Arens, Stone and 
Jarcho <the latter gn es a long list of references 
to other workers) stated that lipiodol was 
harmless in their experience with large series 
of patients 

The therapeutic use of iodized oils was then 
introduced m gynecology after having been 
used la pericardial, pulmonary^ and other 
disease conditions Cotte and Bertrand, m 
1926, observed that hpiodol had a powerful 
antiseptic action and would destroy any mi- 
cro organisms in the fallopian tube after intra 
utenne injection Although they used lipiodol 
for diagnostic purposes m a large number of 
cases of acute or subacute inflammation of the 
fallopian tubes, they never noted any nse in 
temperature or any unfavorable reaction due 
to the introduction of the oil On the basis of 
these observations they suggested the thera- 
peutic use of lipiodol early m the course of 
salpingitis, assuming that it might result in 
early recovery and prevent obstruction 


•Etsd ttfore the Clucajo Gynecological ^ovenstefiS 15:9 
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Another fa\orable report ^^as made by 
Cotte and Pierre, who gave intra uterine lipio 
dol injections in 20 cases of acute adnexal in- 
flammation, without harm The iodized oil 
was thought to have a favorable influence on 
the pathological process m the fallopian tube 
In these reports, there was a disregard for 
dosage of the oils and infection of the genital 
tract 

In contrast to such overwhelming favorable 
results demonstrating freedom from danger 
m the use of the iodized oils, onl> few reported 
unfavorable results wen. reported Odcnthal 
had two patients who developed pathological 
changes from the injection of the contrast ma 
tenal In one patient he injected on!} 4 cubic 
centimeters of 40 per cent lodipin Within 10 
days after the injection, a bilateral tubal m 
fection began which subsided under conscrvi 
tive treatment after 3 weeks He operated on 
the second patient 3 w ceks after the injection 
Microscopic sections of the tubes showed oil 
and giant cells in the wall He thought that 
these cases illustrated the dangers of the use 
0! iodized oils m spite of asepsis and indica- 
tions 

Lecene and Beclcre report the first acci 
dental infection of the fallopian tubes in a se- 
nes of 230 observ ations Descomps, Detassus, 
Sicard, and Solal, each had a patient who de- 
veloped a pelvic infection alter Itpiodol mjee 
tion De&comps found lipiodol m the cul dc 
sac of another patient, at operation, 2 months 
after injection 

Ries published in the transaction of the Chi 
cago Gynecological Society a very thorough 
report of a case of a woman, who was operated 
upon 6 months after the injection of lipiodol 
He found extensive adhesions between the 
pentoneum, omentum, uterus, bladder, sig 
mold, and appendix After freeing the omen 
turn he found cy sts and w ailed off fluid among 
the thin adhesions The fluid ivas sterile and 
gave no iodine reaction On the under surface 
of the mesentery of the small intestine there 
were 25 stone like formations embedded in the 
serosa of the mesentery No iodine was found 
m these masses which had a cheese like stnic 
ture held together by some strands of connec 
tive tissue These masses were found in the 
adhesions of the pelvis also In the micro 


scopic sections of the tubes, large numbers of 
giant cells were seen, m which were homo 
gencous greenish masses and granular masses 

A recent experimental study of the effect of 
lodizcci oil on serous membranes was pub 
lished by Crandall and Walsh They found 
that lipiodol and hpoiodm were irritating to 
the lining of the pcncardial, pleural, and joint 
cavities while the oils appeared harmless m 
the peritoneal cavity 

As there arc only 2 case reports in the 
literature of pathological changes in the pci 
vie tissues (Odcnthal, Rics) and only one of 
the presence of lipiodol 6 months after the m 
jcction of the oil (Rics), the following case of 
the patient with a uterus bicomus unicolhs 
with lipiodol in the pelvis 22 months after in- 
jection dunng which period she delivered a 
full term child, is unique 

r G , a colored woman aj years old, entered the 
obstetneal department of Cook County Hospital on 
September ai, rorp Her chief complaints were pam 
in the lower abdomen, of 4 years’ duration, but aR 
gravated in the last 3 months, and a yellowish white 
vaginal discharge of 5 years’ duration Her descrip 
lion of her complaints was that of chronic adnetal 
disease Menstruation occurred irregularly, at 4 to 
6 weeks’ intervals for the last 6 months lasting 7 to 

10 days The flow was profuse and was associated 
vnlh lower abdominal pain In 1925, she delivered 
a premalure child (7 months) 

On August 18 1927, although only 8 months 
pregnant, she had brought on labor b\ taking castor 

011 for constipation Shcwassccnby me for the first 
time after having been m labor for 13 hours with the 
bag of water ruptured for hours I lamination 
showed a normal full term babv in the right ocapito 
posterior position, head high due to an irreducible 
obstructing mass, which was being further impacted 
into the left side of the pcl«s by the presenting part 
A low transverse crsarcan section was performed 
complicated bv a short longitudinal laceration up 
ward in extracting the head manually The obstruct 
ing mass was found to be the left horn of a bicornu 
ate uterus flexed laterally and forced into the pelvis 
by the head At this time, gonococa and strepto 
COCCI were found in the vagina The yVassermann 
reaction was positive She developed a poerperM 
fever (acute metritis, septicxmia) which responded 
favorably to therapy which included puerperal fever 
streptococcus antitoxin The premature labors may 
be attributed to the uterine anomaly rather than to 
the lues because of the normal appearing placenta 
This characteristic of bicornuate uterus has been dc 
senbed and emphasized by Falls 

The patient returned in October, 1927, and a late 
secondary luetic skin eruption wath cervical lesions 



Fig I Roentgen plates of pehic viscera after lipiodol 
injection, December 27 1927 B, fetal head m peKis lipio 
dol in pelvic cavity, October 28, 1929, C, pelvis and hpiodol 

was found She was given a course of antiluetic 
treatment The cervical discharge subsided and 
smears did not show an> gonococci on December 3, 
1927 Lipiodol (6 cubic centimeters) uas injected 
into the uterus and a roentgen plate uas made but 
proved unsatisfactory Therefore, on December 7, 
i 927 » 10 cubic centimeters of hpiodol was injected 


cysts, September 14, 1929, and D, pelvic viscera after 
lipiodol injection, September 14, 1929 

and roentgen etamination showed the two uterine 
cavities, larger than normal, patent tubes, and some 
of the oil m the pelvic cavity Following this e^am 
mation the patient was observed for weeks and no 
apparent complication dev eloped 
In June, 1928, the patient came back again be 
cause of pain in the lower abdomen Bimanual 
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Fig t Photomicrograph of cj-st «all illustraling hoto* 
cytes and giant cells X 3Jj 


examination found the left horn pregnant Roentgen 
examination showed that hpiodol was present in the 
pelvic caxnt> In October 1918, the roentgen plate 
showed a well de\ eloped fetus to the left and bpiodol 
in the pelvic ca\it> On December j6 1918 patient 
began to experience labor pains and she went to the 
door to call for a taxicab when she had one strong 
pain fell on the floor, and a full term normal bab\ 
was born precipitatel) As she sta>cd at home the 
details of the puerpcrium n ere unknow n Pain in the 
lower abdomen as described forced her to return for 
local treatment 

As to her past histor) she has had measles mala 
ria and typhoid fever There was nothing of sig 
mficance in her family history All three pregnancies 
were illegitimate 

Physical examination November 31 1929 re 
vealed a well developed well nourished colored fc 
male about 35 y ears of age having a normal tempera 
turc puL»e and respiration The essential findings 
were the abdomen was round firm and elastic with 
1 subumbibcal midiine keloid scar no masses or 
rigidity were present but definite pain was produced 
by pressure m the iliac fossa: On vaginal examtna 
lion the vulva was found normal the pelvic floor was 
firm and elastic the cervix was hard and round but 
Us regularity was interrupted by an anterior septum 
4 to 5 millimeters thick extending along the antenor 
surface of the portio and anterior vaginal wall The 
external os was patent with a depression posteriorly 
The corpus was represented by two firm cylindrical 
masses about 5 to 6 centimeters long and 8 to 4 
centimeters m diameter, lying high in the pelvic 
cavity being fixed and tender on motion The ad 
nexa bilaterally were fixed and tender but no masses 
could be defined Speculum examination shewed the 
cervix with a simple erosion and the anterior viginal 
septum Urinalysis revealed no pathological find 
mgs Wassermann was negative The diagnosis was 


made of bilateral chronic salpingitis with healed pel 
VIC peritonitis with retained masses of hpiodol On 
September 14 1929, roentgen examination of the 
pelvis showed hpiodol still present Lipiodol was in 
jected again, demonstrating the two uterine cavnties 
with closure of the tubes at their utenne ends in ad 
dilion to the old hpiodol masses 

A laparotomy was performed on September 23 
1929 \\ hen the abdomen was opened the omentum 
was found firmly adherent to the panetal peritoneum 
antenorly near the lower end of the wound to the 
nght utenne body and adnexa to several cvstic 
masses in the antenor oil de sac, to the point of fu 
Sion of the two horns of the uterus and to the top of 
the bladder The adhesions were firm, and in order 
to free the omentum sharp dissection was necessary 
The three cystic masses found in the interstices of 
the adherent omentum in the antenor cul de sac va 
ned in sue from about J 5 centimeters to 3 centi 
meters in diameter The two smaller ones contained 
a clear, light amber oily fluid while the larger one 
contained a dark brown oily fluid w-ith yellow flakes 
which came from the lining of the cyst wall which 
was about 1 millimeter thick 

The bicornuale uterus was high in the pelvic 
cavity lyingjustabovethesacralpromontory Both 
tubes were thickened, firm tortuous and bound 
dow-n With firm adhesions to their re*pectiveovanes 
The fimbnsted end of the nght tube was open The 
right ovary was larger than normal madeupofmul 
tiple small c> sts and one hsmorrhagtc cy st A supra 
cemca! hysterectomy, bilateral salpingectomy, and 
nght oophorectomy were done The convalescence 
was uneventful except for an acute pvelitis and 
wound hsmatoma 1 he patient left the hospital m 
good condition Microscopic sections of each corpus 
ulcn showed an cedematous resting endometrium a 
thickened myomelnum with areas of round cell in 
filtration which were also present in the serosal ad 
hesions Sections of the ovary showed multiple fol 
licular cysts and one corpus luteum The sections of 
the isthmic and ampullar portion of the nght fal 
lopian tube showed subepithelial and penvascular 
round cell and plasma cell infiltration The section 
through the hpiodol cyst showed a thin connective 
tissue capsule lined with histocytes, and outside of 
the capsule two foreign giant cells were seen in a 
smaller cyst 

The oil in the cy sts w as stenlc and gav e no iodine 
reaction However, on breaking the hpiodol down 
(according to the instructions given m the Am c«<f 
Aon official Remeiiies zqjS page .14 for lodipin) a 
positive reaction for iodine occurred The yellowish 
while flakes found in the oil and on the surface of 
the cysts were amorphous under the microscope 

SUMMARY AND DISCUSSION 

From an inaljsis of the history and clinical 
course of the conditions and pathology in this 
patient, one is lead to separate the various en 
titles There was a chronic bilateral salpmgi 
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Fig 3 Photomicrograph of fallopian tube illustrating 
subepithelial round cell in&Uration X 8$ 


tis With healed pelvic peritonitis m which 
gonococci and streptococci probably played a 
role Also the lipiodol had produced a foreign 
body reaction m the pelvis with the formation 
of cysts and giant cells independent probably 
of the pelvic infection The intimate associa- 
tion of the omentum and the lipiodol may in- 
dicate that It plays an important part in the 
removal of the lipiodol from the pelvis 
Schochet mentioned this function of the omen- 
tum in discussing Ries’ report After the hpio- 
dol injection, the tubes were functionally com- 
petent since pregnancy occurred one year 
later With repeated infections as might be 
expected in this type of individual, the tubes 
were finally closed at the utenne ends (sal- 
pingitis isthmica nodosa), as demonstrated by 
the last roentgen plate The lipiodol was ster- 
ile and gave a positive reaction for iodine only 
after it was saponified, thus indicating chemi- 
cal combination rather than solution of iodine 
in poppy seed oil In considering the large 
number of fa\0Table reports with absence of 
complications after the injection of iodized 
oils into the uterus as compared with the very 
few reports of complications one is impressed 
with the harmlessness of these oils m the pel- 
vic structures The absence of follow-up in 
nianv cases, however, may explain this ap- 
parent infrequency of complications although 
the iodized oils are so generally used 
That the lipiodol is antiseptic is question- 
able because the iodine is in chemical com- 



Fig 4 Photomicrograph of the endosalpinx illustrating 
chrome iii(lamm\tion X 325 


bination and therefore not free to act and be 
cause the oil does not mix with liquid media 
In order to test the antiseptic value of lipiodol 
I mixed equal parts of lipiodol and a 24 hour 
broth culture of streptococci in one tube, and 
of colon bacilli m another tube Control tubes 
of equal amounts of bioth culture of these 
organisms were used The oil culture mix- 
tures were shaken for 3 to 5 minutes and all 
the tubes were incubated for 24 hours at 37 5 
degrees C After the mixtures were again 
shaken, subcultures were made on blood agar 
plates which were incubated for another 24 
hours The number of colonies on the plates 
from the controls and the lipiodol culture mix- 
tures was the same It was evident that the 
oil and the broth did not mix but the shaking 
would be expected to bring small particles of 
the oil m contact wnth the bacteria The lipio- 
dol did not inhibit growth although bacteria 
did not grow in it as it remained clear Also 
Dr I Pilot has informed me that he has used 
lipiodol to help produce lung infections by 
keeping the introduced bacteria m the bron- 
chioles Therefore, the antiseptic properties 
of lipiodol are still to be proved In intra- 
uterine injections the oil may well force or 
carry along with it infected secretions from 
the cemx or tubes into the pelvic cavity to 
produce an infection which varies in its se- 
venty The acute types become apparent 
early, while low grade infections o\er a long 
penod of time may be symptomless 
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The cases of Odenthal, Ries, and the one 
here descnbed uould suggest a foreign body 
reaction in the pelvis to lipiodol I believe 
that there are two possible explanations for 
this reaction First, there maj be sufiiaent 
free iodine to be irritating and jet not grosslj 
visible or the oil acts as a foreign bodj m some 
patients Second, in the presence of old pelvic 
adhesions, the peritoneal surfaces mav be so 
changed that there is a decreased vasculantj 
The response of the histocj tes or macrophages 
maj be insufTicicnt to cope with the amount 
of lipiodol to be phagoev tizcd Therefore, the 
fibroblasts form around these masses with the 
surrounding macrophages and wall off the 
foreign bod\ The omentum takes part m this 
walling off process The possibilitj of pro 
ducing a foreign bodj reaction bj the lipiodol 
cannot be utilized as an argument against its 
use since this comphcdtion is rare m compan 
son with the frequency with which lipiodol i> 
used The danger lies onlj m the use of the 
chemically changed sample of the oils or in 
the presence of infection of the genital tract 

Although further studies arc necessarj to 
settle the problems discussed, the following 
conclusions maj be made from an analysis of 
previous case reports and the present case 

1 In a case of uterus bicornts unicollis bi 
lateral chronic salpingitis and healed pelvic 
peritonitis occurred indcpcndcntlj of the for 
cign body reaction produced bj the presence 
of lipiodol in the pelvic cavity The function 
of the tubes was not disturbed b> the lipiodol 
as the patient delivered a full term child one 
jear after injection 

2 In the presence of infections of the female 
generativ e tract, the use of iodized oils is con 
tra indicated as their antiseptic properties 
have not been demonstrated 

3 In some individuals lipiodol maj induce 
foreign body reaction m the pelvis but it is 


also true that some specimens of lipiodol (free 
iodine) maj be irritating to any peritoneal 
surface 

4 The great value of iodized oils in roent 
gen examination of the female pelvic organs 
should be appreciated but due precautions in 
its use must be obscrv cd It is suggested that 
the oils be tested for free iodine and that oil 
injections be used onlv in the absence of in 
fcctions of the female generative tract 

1 wish to aclLnowIcdi,e the great help rendered b> Miss 
I»uise Montgomery of the ^lal Sen ice Department of 
Cook Count) Hospital in following this patient 
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URETHRAL CARUNCLE IN THE FEMALE 
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From Departments of Pathology Comctl University Medical College and Nevr \orl. Hospital 


I N routine pathological diagnosis, some 
cases of relatively minor importance seem 
more perplexing than frankly malignant 
conditions One of these border-line condi- 
tions IS the so called “caruncle” of the female 
urethra In this location, the infolding of the 
epithelium is marked enough to raise the ques- 
tion of carcinoma, although no carcinoma 
exists Before considering the pathological 
changes, a review of the development and nor- 
mal histology of the urethra is necessary 

EMBRYOLOGY OE URETIIRA 

By the fourth w eek of mtra-uterint life, t le 
cloaca IS formed from the entoderm near the 
posterior pole of the embryo, and this gives 
origin to the allantois (Keith) By the seventh 
week the entodermal cloaca is represented 
practically exclusu ely by the urogenital sinus 
Later, separate openings de\elop m this to 
form, m the female, the vagina and urethra 
According to Wood-Jones the female urethra 
represents the cloacal remnant m its sunplest 
form, but others believe that the trigone of the 
bladder also arises from the cloaca In either 
case, the bulk of the bladder develops from 
the allantois 

ANATOMY AND HISTOLOGY 

The female urethra is composed of three 
lajers the mucosa, submucosa, and a muscu- 
lar coat In the mucosa are numerous small 
glands The submucosa contains cavernous 
tissue, and near the meatus the two para- 
urethral glands of Skene The muscular coat 
has an outer circular layer of smooth muscle, 
which IS thickest at the bladder, and an inner 
longitudinal layer Veins are present between 
these (Morns) At the vestibular onfice is the 
external sphincter, formed of striated muscle 
(Schaefer) 

^ ‘ The epithelium itself,” says Kaufmann, 
'shows marked individual variations, being 
composed of layers of squamous epithelium 
(lower part), or of transitional epithelium 
(above) ” Bailey refers to it as stratified squa- 


mous epithelium of transitional t>pe near the 
bladder, then two-Iaycred stratified, or pseu- 
dostratified, and, exteriorly, stratified squa- 
mous epithelium According to Lewis and 
Stoehr, the epithelium has been variously de- 
scribed as stratified, with outer squamous 
cells, or as pseudostratified and columnar It 
may be of different forms in different indi- 
viduals The lumen is irregularly crescentic 
with longitudinal folds 

We have studied transverse and longi- 
tudinal sections of several normal female ure- 
thras In these, the epithelium of the inner 
end seems to be indistinguishable from the 
transitional epithelium of the bladder That 
of the meatus has shown both fairly typical 
squamous and transitional epithelium, some- 
times both m the same transv erse section We 
have found no evidence of hornification to dif- 
ferentiate the two types clearly, but the scale- 
like shape of the cells of the superficial layers 
of the squamous epithelium is quite unlike the 
polygonal cells of the transitional type 

PATHOLOGY 

The urethral caruncle or vascular tumor of 
the meatus was first described by Samuel 
Sharp m 1 750 It is a grow th of the lower half 
of the external orifice, florid or dusky red It 
is pedunculated, or on a broad base, says 
Kelly, who describes the papilla?, the dilated 
vessels, and the pavement epithelium He 
says that the presence of an unusual number 
or arrangement of nerve fibers has not been 
demonstrated Schroeder, in a recent publi- 
cation refers to the dilatation of the vessels, 
the plasma cell infiltration, and the fact that 
in all of his 6 cases, the epithelial thickening 
IS of stratified squamous epithelium The vas- 
cular element is also emphasized by Conrad, 
Femer, Howze, and Schmitt (12, 13), while 
Young seems especially insistent on the 
chronic inflammatory changes Kaufmann 
says “The so-called ‘urethral caruncles’ 
w^ch appear m women close to the onfice of 
the urethra and project from the surrounding 
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Iig X Case I A characteristic picture of urcihral car 
uncle showing transitional epithelium chronic inllamma 
tion and numerous sessets (X 40) 


surface, are outgrowths of mucous membrane, 
they take on the character of granulomati 
and partly of hjpervascular papillary, or 
telangiectatic mucoid polyps, thc> ma> reach 
the thickness of a small finger and a length of 
several centimeters and prolapse from the 
urethral orifice They often contain adenoid 
tissue and glands, possibly cystic ” 

Ewing says “A common error in the dng 
nosis of urethral carcinomata in the female re 
suits from the deep normal invaginations of 
the epithelial lining of this structure On see 
tion, these invaginations may appear as dis 
placed islands of atypical epithelium, strongly 
resembling epithelioma ” 

In the past few >ears we know of two enses 
in which extensive operations have been per 
formed for benign urethral caruncle because 
of erroneous diagnoses of epithelioma The 
records of the New York Hospital do not show 
a single case recorded as carcinoma of the fe 
male urethra 


The ctiolog} of caruncles, as described in 
the literature, seems uncertain or varied 
Childbirth, apparently chiefl> through its re 
lalion to in fcction , seems to predispose, as docs 
also gonorrhoea 1 he most likel> age of origin 
is described as at or about the menopause 
The chief complaints arc usuallj marked d> 
suria and frcqucnc> 

CASES STUDIED 

Of the 23 specimens we have studied, 3 will 
be referred to separatelj , the others onlj m a 
tabulation of the entire senes 

Case i No 1206S a patient of Dr L L Fulker 
son s Cornell Clinic, v\as a married woman of 60 (in 
1927) who has had several children the last 18 tears 
prevaousl> \ cnereal hi$tor> was negative She has 
been treated at the general medical clinic for consti 
pation etc since 1922, but thelirst observation rela 
live to the bladder or urethra was made in October, 
1925 At that time there were svmptoms of fre 
quenc> and pam on urination and a diagnosis of 

prolapse of urethra" was made by one of Dr 
FulLer»>n’s predecessors Silver nitrate was applied 
twenl) one litots in the next 16 months, without 
relief of s>inptoms hen first seen b> Dr Fulker 
SOD March, 1927, he made the diagnosis of ure 
thral papilloma of the left posterior margin of the 
urethra, and the specimen was regarded bv him as 
possibly malignant The laboratory found chronic 
inflammatory chaoges onl> , with a picture similar m 
all respects to that shown in Figure x Two weeks 
later, the papillomatous growth was complete!) re 
moved and the base cauterized There were several 
fairly large papillar> projections 

The tissue received in the laboratory consisted of 
two soft papillary masses of light pink tissue each 
about 2 millimctecs tn all diameters ilicroscopicallv 
(Fig i), the epithelium of the speamen was transi 
tionai m t)pc with rarely over three or four cells m 
Us thickness and was infiltrated with pol)nucle3rs 
The stroma show cd much round ccU infiltration and 
in the numerous small vessels there were man) pol) 
nuclcars There was a small, branching gland bke 
mass in the submucosa This was hned with a single 
row of columnar cells, and below this there were sev 
eral la) ers of ovoid cells This was considered a por 
tion of a para urethral gland of Skene In summar) , 
this specimen m the mam showed little but the usual 
inflammator) reaction However there was one area 
m the section (Fig 2), which presented a different 
picture Here the epithelium was marked!) m 
folded and thickened forming a large nidus The 
ceils of this mass showed little or no h)perchronia 
tism and were fairly uniform m t)pe Ihev wereof 
a fairl) uniform size and showed normal orientation 
No mitoses were found There were man) round 
cdlstn the adjacent stroma Owing to the mfolding 
the question of possible malignancy arose but the 
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Fig a Case: Showmg“infoIding”ofepithelium(X 4 o) 
in a benign urethral caruncle 

case t\as referred to Dr Ewng, nho diagnosed it as 
entirel> benign 

When last seen, 8 months after the operation, the 
case was pronounced “cured” There was no evi 
dence of recurrence, and all sjmptoms had dis 
appeared 

Cases No Tii3,i 927 Awomanofs5>earswas 
purported to have bad remo\ ed 6 j ear« previously a 
caruncle of the same type as that of the present 
growth Dr W S Hastings sent the slide to Dr 
Ewing, who confirmed Dr Hastings’ findings of a 
benign process The epithelium was thickened, tran 
sitional m type, and the picture was similar to that 
m Figure 2 1 he course was subsequently une\ entful 
^ith no s>mptoms or signs 8 months later 

Case 3 No T173, 1927 A woman of 63 years of 
age had a caruncle of the urethra In this case also 
a slide was sent to Dr Ewing by Dr Hastings and 
again the epithelium was found to be of the transi 
tional and infolded type, and the picture resembled 
that shown in Figure 2 A good deal of acute mflam 
mation was present in the stroma, and there was one 
small acinar gland lined with columnar cells Some 
0! this lining layer of cells contained drops of mucus 
The diagnosis was caruncle The subsequent course 
Was uneventful, with no signs or symptoms 7 months 
later 


Fig 3 Urethra) caruncle with gland of Skene in the sub 
mucosa (X 38) 

SUMMARY OF CASES — CLINICAL FACTORS 

We have collected 23 cases of caruncle 
which number includes 19 cases from the 
New York Hospital, in which the slides were 
satisfactory and the historj fairly complete 
The 3 cases of which bnef summaries are giv en 
in this article are included in the tabulation 
The ages of the 21 women vaned from 23 to 
55 years, the a\erage age being 51 years 
In the 15 cases m which information regard- 
ing the marital status was available, we find 
10 married with children, 3 married without 
children, and 2 unmarried women 
No history of venereal infection was noted 
The duration of symptoms of burning and 
dysuna was noted m 18 cases In one case 
each, this had lasted 16, 14, 12, 7, and 6 years 
Most of the remaining cases complained of 
symptoms for a period of about i year The 
shortest history was iK months 

Complications which were noted are six in- 
stances of relaxation of the pelvic floor with 
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several additional cases m which this condi- 
tion seemed probable, tno of hamorrhoids, 
(one developing a carcinoma of the sigmoid 
within a >car), one of diabetes, one of 
c>stitis 

No case of recurrence of the caruncles has 
been described in the histones, which for the 
most part are filed in such a wa> that rcadmis 
sions for anj cause would be entered on the 
original histones As noted above, m Case 2 
the tissue studied was the second caruncle 
removed This seemed to have occurred in 
only one other ca'jc studied 

PATHOLOGICAL FINDINGS 

We hav e prev lously mentioned the fact that 
the epithelium w hich is found near the meatus 
may be of a fairly characteristic stratified or 
transitional t)pe In our 23 cases, to were 
found in which each type seemed predomi 
nant, while in 3 , both w ere found in about equal 
proportions This factor w ould be expected to 
vary depending on the direction m which the 
section was cut and the part sectioned 

With regard to the aforementioned appar 
ent epithelial “infolding,” there were 6 cases 
m which this was found m notable amount 
Of these, 5 were tabulated as specimens m 
which transitional epithelium predominated 
The apparent displacement of the cells down- 
ward was probably the feature which aroused 
the suspicion that the growth was not dcfi 
nitel> benign The absence of definite invasion 
of the subjacent structures, the uniformit> as 
regards size and appearance of the epithelial 
cells, and the fact that for the most part they 
were properly oriented were all features which 
should dispose of these suspicions The dim 
cal data in our own cases and those reported 
m the literature and the extreme ranty of pri 
mary epithelioma of the female urethra fur 
ther supported the position that these were 
benign conditions 

In 17 of the. 23 cases, a definite glandular 
mass was present m the submucosa These 
were acinar m form, and their inner lining was 
made up of a single layer of columnar cells 
One is depicted in Figure 3 In our opinion 
these glands could not be confused with any 
other structure, and we believe them to repre 
sent glands of Skene The high percentage of 


these glands seems to suggest that they may 
be an important factor in the formation of 
caruncles I his possibility seems the more 
likely when it is considered that the glands of 
Skene and the caruncles both occur, in almost 
all, if not all, cases m the posterior urethral 
quadrants 

Transitional epithelium predominated m 9 
of the specimens m which the glands were 
found, stratified epithelium in 6, and both m 
equal amounts in the other 2 

Chronic inflammation was the rule, definite 
round cell infiltration of the stroma being 
found m 21 of the 23 cases At least moder 
ately enlarged vessels were found in 14 of the 
specimens 

SUMSIVRV 

1 The epithelium of caruncles of the female 
urethra frcquentlv shows enough infolding to 
make their actually benign nature appear 
doubtful to one who is not familiar with this 
particular structure 

2 Compound acinar glands similar to those 
described by Skene arc frequently present in 
the female urethra They arc found in 17 of 
our 23 cases 

3 It IS suggested that these glandular 
structures may be an important factor m the 
formation of caruncles 
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T he -ftork here reported is a conDnua- 
tion of that described m our earlier 
paper (5) At the time of its comple- 
tion we had been unable to obtain results 
sufficiently consistent to determine ■what 
might be the relationship between intracranial 
pressure and the appearance of the extensive 
movements of the brain and dura mater with 
respiration which w’e have termed “bram- 
flap " This whole question, therefore, was 
left open pending further experiment We 
had, however, observed m an early endeavor 
to lower intracranial pressure that the largest 
cerebral movements of which we had record 
occurred in tracings made after the intra- 
venous administration of a hypertonic solu- 
tion This and other methods of altenng 
intracranial pressure have given us clear and 
consistent results m the further investigation 
of brain-flap which will be described in the fol- 
lowing pages 

CLINICAL EXPERIENCE 
Before these further experiments had been 
performed, an opportunity occurred of observ- 
mg in man the association of brain-flap v\ith a 
reduction of intracranial pressure 
During a cerebellar exposure made by one 
of us (A K H ) for tumor, the occipital dura 
mater was found to be very tense and quite 
immobile To relieve the tension before open- 
ing the membrane, a serum needle was passed 
into the hinder part of one lateral ventricle 
and was left there to dram off the cerebro- 
spinal fluid The flow from the needle was 
forcible at first, but afterward issued m drops 
which were more frequent when the patient 
strained Within a few minutes from the time 
of the ventricular puncture and before the 
slackened dura mater had been opened, brain- 
flap made its appearance and soon increased 
to large dimensions 

The operation was performed under local 
aniEsthesia with o 5 per cent novocain, and 


throughout the procedure the patient talked 
or grumbled almost continuously He had no 
pam but he complained of his position on the 
operating table — the usual face-down position 
with the head and shoulders supported — and 
though he suffered from no respiratory diffi- 
culty, respiration, none the less, was constantly 
modified throughout by his grumbling com- 
mentary 

The act of opening the dura mater did not 
increase the range of the movements of brain- 
flap but It clearly revealed the large excur- 
sions of the cerebellum, which bulged into the 
wound on expiration and receded deeply with 
each inspiratory act These movements were 
seen for about half an hour and continued at a 
maximum until they were hidden by the su- 
ture of the muscular planes at the close of the 
intervention 

The level of the systolic blood pressure, re- 
corded at intervals of 5 minutes from the 
brachial artery, remained remarkably con- 
stant It is noteworthy that it stood at no 
millimeters of mercury (a) before the appear- 
ance of brain-flap, (b) at the time of its ap- 
pearance, and (c) during almost the entire 
period m which maximal excursions of the 
cerebellum were observed At the close only 
of the operation, the blood pressure fell to the 
lev el of 95 millimeters of mercury ^ 

EXPERIMENTAL METHODS AND RESULTS 

Broadly speaking, the methods employed 
for recording the blood pressure and varia- 
tions m the intracranial volume, etc , have 
remained unchanged from those described m 
our former paper A few slight differences of 
detail exist The volume recorder used for the 
present work has a sensitivity almost exactly 
half that of the instrument used before A 
movement of one centimeter of arc corre- 

>Tbis case was brieQy mentioned m a footnote to our previous 
paper (s) 
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spends to a change of \olume of o i cubic 
centimeter 

The single brass instrument, described bt 
fore, which was screwed into the trephine 
opening, has been replaced b> a pair of im 
proved design, madespcciall> for this workb> 
Mr S W Bush of the Sir William Dunn 
Laborator> of Patholog), Oxford 

A scale drawing of one of them is shown as 
Figure I Each consists of four pieces of 
brass One of these— the largest— was bored 
throughout its length and tapered at one end 
so as exactl> to fit into the conical hole left 
by the trephine On this taper a screw thread 
was turned At its other end, the brass piece 
was bored out to a considerabl> larger diam 
eter and on the inner surface of this wider 
portion a screw thread was turned At op 
posite points on the cylindrical outer surface, 
two holes were drilled and tapped and into 
these were fitted two side tubes On the shelf 
left m the first piece where the bore had been 
widened, were fitted first a rubber washer 
then a circular piece of glass and finally a cop 
per washer The fourth piece of brass was 
turned to fit the screw thread in the wider 
part of the first piece When this fourth piece 
was firmly screwed home into the first there 
resulted a completely air tight joint, thus 
leaving a potentially closed cavity below the 
glass, communicating with the external air 
by the two side tubes The glass plate enabled 
one to observe the movements of the dura 
mater 


The experiments to be described fall natu 
rally into three groups, under five headings 
the first group dealing with lowering of the 
intracranial pressure by two difTtrcnt meth 
ods, the second with raising that pre«sure— 
again by two diflcrcnt methods,* and the third 
with the results produced by the sudden rc 
duction of an artificially created high intra 
crannl pressure 

A fourth group, totally unconnected with 
the others, has been added to complete the 
picture given m our earlier paper of the rela 
tions bclw cen brain flap and arterial pressure 


Tht ol tvarrittz th ^ormeJ 
Initacrantal Fressure 


Therfiults of hxtnorrhage It «as shown b\ Dixon 
ainl Uatiiburton and confirmed by Becht that the 
withdrawal of a considenble \ olume of blood from an 
animal was followed by an immediate reduction of 
the intracranial pressure 

Ihis simple procedure was clearly the easiest 
method of testing the effecl of a reduced intra 
cranial pressure m the production of brain flap 
there being nothing more than a mechanical change 
m that pressure to be considered (i) Using this 
method wc found by expenment that tracheal oc 
cluvon could elicit brain flap in animals previously 
refractory almost immediately after removal of from 
lo to 15 per cent of their blood This may be well 
seen in I igurc 3 

Ike results 0} injection of jo fer cent solution of 
sodium chloridt It was first shown by Weed and 
McKibbcn, and their work has been confirmed by 
many others, that the intravenous injection of 


>U vutenulLet by niUlh4l Inlh 

prr« utc woull tend lodsmpout by i 
m bnm <H> xim 1 by 

KMMnUoW Of tirculalory »y»l«m 


y*l»nyr»le 

fly pby* •nyctiyfw 

iituiM in the conditions of the 
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strongly hjpertonic solutions produces, nfter a 
transient rise, a prolonged considerable decrease of 
intracranial pressure 

Our earlier cTpenments, using this method of re 
ducing intracranial pressure, gave only the most in- 
consistent results and this was due, m our opinion, 
to insufficient dosage 

In the later part of our work, however, we ha\e 
succeeded in procuring brain flap on everj occasion 
when a sufficient quantity of jo per cent sodium 
chloride solution has been injected In Figure 3 is 
show n a tracing w hich displa\ s the effects of such an 
administration on the blood pressure, and at the 
same time, the primary increase m brain volume 
which corresponds eaactlj to the primarj increase of 
intracranial pressure described bj Weed and Me 
Libben The total amount injected was in the 
proportion of 4 cubic centimeters of the 30 per cent 
solution for each kilogram of body weight given in 
amounts of 4 or 5 cubic centimeters at intervals of 
about I minute 

The tracing shown in Figure 4 is taken from 
another animal, and it includes the entire period of 
an injection of 50 cubic centimeters of 30 per cent 
sodium chloride solution It will be seen that, at the 
commencement of the experiment, no bram flap 
resulted from closing the tracheal cannuh The 
injection of the solution was then commenced and the 
changes in blood pressure and brain volume seen in 
Figure 3 are again exhibited ' (Unfortunatel> blood 
pressure changes are not so w ell show n as in the pre- 
vious figure owing to the clotting of blood in the 
arterial cannula ) Within a ver> short space of time 
after the injection had been completed occlusion of 
the tracheal cann^a produced the condition of brain- 
flap The actual movements of the lever vvere not 
then extensive but became progressiveb greater as 
the experiment continued This is seen m Figure 5, 
which shows a tracing taken from the same dog 35 
minutes after the injection was completed In the 
latter part of this tracing, movements of the brain 
volume lever will be observed, which are marked 
“spontaneous” The hjperpnaic respirations, fol- 
lowing on the preceding period of ocdusion of the 
tracheal cannula, were now sufficient to produce a 
sufficient variation of thoracic pressure to eliat 
bram flap Occasionallj there were seen, superposed 
on these “spontaneous” movements, very small van 
ations m the brain volume which were due to mdi 
vidual heart beats These were never observed in 
the normal tracing 

The Effects of Raising the Intracranial Pressure 

The results of the intravenoiis mjeclwn of distilled 
loalcr Weed and McKibben were the first to show 

’It must be stated roost emphatically that the su lamed rise of tbe 
Warn volume lever eeuio rigutejisrieceptive itisnotdnetoapersist 
wit increase of brain volume The height of the fever nuintamed 6y 
s slight hiemorthage into the brass instrument In our experiments this 
hemorrhage almost invariably accompanied the transient increase of in 
tracranial pressure which is produced as a primary effect by tbeuiectioa 

hypertonic solutions The secondary and mam eflect — tbe fallof in 
Vacranial pressure— IS of course accompanied by a decrease Of brain 
volume and this the lever does not record m Figure 3 



Fig 2 This tracing displays the results of hemorrhage 
The withdrawal of ic» cubic centimeters of blood immedi 
ately produces a condition m which “asphyxia” is asso 
ented vvtth brain flap in an animal which, about 5 nunutes 
earlier, had been entirely resistant The further remov al of 
a second 100 cubic centimeters of blood renders the move- 
ments of brain flap progressiv ely larger as the hemorrhage 
proceeds 

that the intravenous injection of h> potomc solutions 
IS followed by an increase of intracranial pressure, 
and their observations have frequentlj been con- 
firmed by others Again as with the injection of 
strong solutions of sodium chloride, our earlier 
experiments to determine the relationship existing 
between bram flap and injections of di&tilled water 
gaveonly inconsistent results and thii>,too,by reason 
of inadequate dosage 

More recently, however, we have obtained per- 
fectly consistent results after the intravenous injec- 
tion of distilled water m a dosage of from 40 to 45 
cubic centimeters per kilogram of body weight The 
procedure adopted was to prepare the animal in the 
usual way and then to remove from lo to 15 per cent 
of Its blood volume As is described above, this 
renders the animal sensitive to occlusion of the 
tracheal cannula so that brain flap occurs When 
this condition had been obtained, distilled water, 
to the calculated amount, was run through a burette 
into the ^'emoral vein just so rapidly as to cause 
only the slightest disturbances in the level of blood 
pressure Within a very short time from the comple 
tion of this injection, the act of occluding the 
tracheal cannula produced only minimal signs of 
bram flap A tracing to demonstrate these points is 
shown m Figure 6 

In some experiments, the whole amount of water 
was not injected at once, but about two thirds was 
first run into the v ein and the animal w as then tested 
for brain flap A tracing is reproduced as Figure 7 
to demonstrate this It will be seen that, after the 
first injection, there is a short period in which the 
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Fig 3 In this tracing may be seen the primary result on 
brain %oIume of the intravenous injection of 6o cubic 
centimeters of 30 per cent sodium chlonde The effects on 
blood pressure are also seen Dunng the administration 
there is a progressive increase of the brain \olume The 
solution seas run into the femoral \ein in amounts of about 
4 cubic centimeters at a time at intenats of about one 
minute In the earlier part of the administration each 
injection is followed by a marked drop in blood pressure 
but later this pressure is maintained 

movements of brain flap are \er> small but that soon 
they return again to a comparatively large size On 
the further injection of water, howeter the) arc 
almost completely abolished and so remain for tbe 
rest of the experiment 

The effect of the ineehaiuccl cpplicJlicn of on 
increased pressure to the bratn tor these expert 
ments the preparation of the animal was saried in 
that It was trephined on both sides of the sV.uII 
Into each hole was screwed one of the two brass 
instruments (Fig i) Of these one was connected as 
usual to the \olumc recorder, the other— b> one of its 
side tubes — to a source of air pressure and to a water 
manometer Tbe air pressure w as obtained by means 
of two aspirator bottles, each about half Tilted with 
water These were so connected that by raising one 
of them a pressure could be exerted on the brain 
the degree of which was measured by the water 
manometer The air pressure on the brain could be 
reduced instantly to atmospheric level by opening 
the spring clip which closed the rubber tubing 
placed on the second side tube of the same instru 
ment to which tbe source of pressure and tbe 
manometer were attached 

Brain flap was induced after withdrawal of blood 
and when the condition was well established the 
eflects of external pressure were examined At first 
and for some considerable time only the mostincon 
sistent results were obtained In two experiments 
m which, so far as we could observe conditions 
were identical we would obtain results diamet 
ncally opposed In one it would be found that 
the movements of brain flap were completely sup- 
pressed by a pressure of 9 centimeters of water 
while in the other the application of a pressure of 
20 centimeters of water would only partiall) arrest 
them It was by no means clear what the source 
of these inconsistencies could be Finally, it was 
thought possible that there might be some vanation 
in the firmness of the attachments of the dura mater 


totbeskull It ma> be stated in parentheses that, m 
the dog, these attachments over the parietal region 
may be fairly strong As a result of these considera 
tions, in the later experiments the effect on brain 
flap of a pressure applied externally was examined (a) 
with the dura miter untouched, (b) with the dura 
mater freed from its attachments to the skull and 
(c) with the dura matcropened Iigures8,9 and 10 
have been prepared to illustrate these experiments 

In Figure 8 is show n the effect of the application 
of a pressure of 5 centimeters of water to the un 
touched dura mater The brain volume lever m 
stantly rises slightly ' and the excursions of brain flap 
are merely reduced In Figure 9, the results of the 
appbcation of a pressure of 10 centimeters of water 
are shown The excursions of brain flap are here 
virtuallv abolished 

In Figure 10 is shown a composite traang in three 
parts a b andc Here a pressure of 0 centimeters of 
water was applied in each case In Figure loa there 
IS only a small rise of the brain volume lever and 
little reduction of brain flap, the dura mater having 
been left untouched In I igurc 10b the n c of the 
bram volume lever is more marked and the move 
ments of bram flap cease almost completely In this 
case the dura mater was freed from the skull The 
degree of diflcrcnce m the appearances m Figure xec, 
with the dura mater opened and those in Figure 
lob with the membrane freed but intact is not great 

The Effect of the Sudden Felease of a Considerable 

Detreeef Pressure Applied Exlernally to IheDraui 

For these experiments the preparation of the 
animal was exactly similar to that described in the 
last section except that no blood wis withdrawn 
The animal was lirst tested for bram flap which was 
found to be absent Pressure was then applied to 
the dura mater to a degree which would not alicct 
the medullary centers At intervalsof about lomin 
utes the tracheal cannula was occluded without 
eliciting any appearance of bram flip When the 
increased pressure had been mimtaincd for an hour, 
the air cnlrv was again blocked and again no brain 
flapv\asproduccd \\hilepowcrfulrcspiralory move 
ments were still continuing the pressure was sudden 
ly lowered to atmospheric level by opening the 
side tube of the brass instrument There was then 
an instantaneous development of bram flap At 
intervals of 5 minutes for a further penod of half an 
hour the animil was again tested for brain flap, and 
It was found that the excursions of the lever became 
gradually smaller Figure :i has been prepared to 
demonstrate the instantaneous appearance of brain 
flap when the external pressure is suddenly reduced 


The Effects of Brain flap on the Pressure ih 
the Circle of II i//iJ 

This part of the cxperimentil work has no 
connection with the foregoing but was performed m 
> This*! eof «h« I ram vol jme In tr whrn ttlernal r't sure is arn' 

isDotduetomrriUncreaseof brain vdiJme 1( >s proJace I by (he bulK 

ingof tbe brain at (he trephine hole 01 po iie to lhal where the bram is 
comprcs.ed 
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Yjg 4 'This Iracing is continuous, s^ioiiini, the whole 
penod of injection of 50 cubic ccnlimetefs of 30 per cent 
sodmm cblonde In the first part, “ asphi’na ” is not asso- 
ciated with brain flap There is the same increase m brain 
volume and cflects on blood pressure as in the previous 
tracing Immediately after the injection has been com 
Dieted “asphyna" produces brain flap The sustained 
height of the brain volume lever does not imply a sustained 
increase m brain volume Its maintenance is due to h»mor 
thage into the brass mstniment which accompanied the 
primary increase of brain volume (see also the legend to 
figure ri) 

order to complete the picture, given in our earlier 
paper, of the relations betw een brain flap and arterial 
pressure A cannula vns inserted into the cephalic 
end of one of the carotid arteries and connected to a 
tnercurj manometer In this manner a tracing was 
prepared illustrating the changes of blood pressure m 
the circle of Wilhs which occur during the production 
of brain flap This tracing show ed, as had been 
expected, that these changes closely reproduced the 
ordmaiy asphv'aial \ anations recorded m the fern 
oral arter> , though the actual size of the variations 
was smaller In figure la is shown a tracing dis 
playing these observ ations 

DISCUSSION 

It Will, perhaps, be advisable hrst to con- 
sider a simple analogy Let us suppose that an 
almost inextensible watertight bag has been 
made, provided with (1') a racans of connec- 
tion to a source of water under pressure, (2) a 
valve which can be closed but which, when 
opened, will permit a very small stream of 
11 ater to escape, and 1,3) a cylinder with a very 
close fitting piston, which can be moved in and 
out through a short stroke (see Tig i-^) When 
the bag is filled with water under pressure, 
moiements of the piston m and out in the 
cylinder — supposed to be small in companson 
with the volume of the bag — will produce 



Fig 5 Thi-> tracing was prepared from Ihc same animal 
as that used for Figure 4 It shows exceedingly large 
movements of brain flap diinng a penod of “asphywa ” 
After the release of the tracheal cannula, the animal had 
very marked hyperpnceic respirations, which caused aspira- 
tion from the bram of sufflcient blood to give nse to smaller 
movements of bram flap 


only very slight variations m the total amount 
of water in the bag itself and consequently 
there will be no appreciable movements of the 
tense wall of the bag Now suppose that the 
net die valve be opened A very small stream 
of water will escape and after a time the 
pressure withm the bag will fall nearly to the 
atmospheric pressure At this point, move- 
ments of the piston outw ard will bring down 
the pressure within the bag considerably and 
when this pressure falls, for a moment, below 
that of the atmosphere the wall of the bag will 
collapse inward^ The maximal excursion of 
the wall for any given length of stroke of the 
piston will occur when the pressure within the 
bag IS exactly equal to the mean atmosphenc 
pressure without 

Let us now apply this analogy of the bag 
to the skull contents Here, too, there is an 
almost inextensible membrane, the dura ma- 
ter, which represents the wall of the bag For 
the sake of simplicity we shall consider only 


•Naturally giidertlieconiliiions thereeantiotbeapermanentprrvsure 
willnii tbe which u leis thaa that cf the lurroundiDg atmosphere 
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>ic 6 Tbu IS a continuous tracini; (o sliow the dlect of intravenous injection of 
nater on brain flap The animal had been bkdanJ the first part of the ttacini;sho«-s 
brain flap induced by asph)tia and even spontaneous movements due to pure 
hv^crpncca Two hundred cubic centimeters were first injected with the result that 
the brain flap movements conseriuent on asphpia were reduced in size but not 
abolished \er> soon after the commencement of a further injection of 550 cubic 
cenlimeters of water they were found to be practically nonexistent 


the mo\t.mt.nts of the dura mater Dunng 
life and m the normal subject this membrane 
tends to bulge outward under intracranial 
pressure ^vhen an opening is made m the sKul) 
and Tte maj for the present purpose compare 



hift 7 This tracing is similar to the last It shows a 
temporary abolition and subsequent rcappearanccof brain 
flap after the injection of 300 cubic centimeters of water 
The further injection of 150 cubic centimeters reduced the 
movements to a minimum and for the remainder ol the 
expenment they remained so reduced 


the contents of the dura mntcr to the fluid 
contained under tension in the bag 

Ihc actual movements of brain flap vvere 
shown in our earlier paper to depend on the 
alternate iccclcration and dcia> of venous out 
flow from the brain b> a suflicient fall and nse 
of intrathoracic pressure — a fill and rise which 
IS tlue to powerful respiration The volume of 
the brain is in this wa> Tlttrnatel> diminished 
Tnd restored The Ihor-vcic pump thus cor 
responds to the piston and c)lindcr of the 
analogy, and it is clear that brain flap— which 
is absent while intracranial pressure is at ib 
normal, hypcratmospheric level — may be c\ 
pccted to appear when the mean intracranial 
pressure approximates to atmospheric pres 
sure Then even a small aspiration of venous 
blood from the shull will for a moment, bnng 
intracranial pressure below that of the at 
mospherc and the dural membrane will be 
prc<;sc<l mwartP 

Alternatively, a small nse of intracranial 
pressure due to a delay of acnous outflow 
from the skull vvill now sufllcc to bulge out 
the almost equipoised membrane It is thus 
obvious that the swing of the dura mater must 

'for a given cycle of the thoracic pump 
reach its maximal amplitude when the mean 

‘Here I > ii w»» »ho»n ty Wred emi l{u«h»n. iSere ten be no 
■MB Klrrducli noj pre ure »Ilh n the membrane below lnele\ei oi 
tmwpheTJC pressure 
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Fig 8 This tracing demonstrates the effect on bram flap 
of eterting an external pressure on the dura The applica 
tion of a pressure of 5 centimeters of water to the dura 
immediately reduced the amplitude of the excursions by 
about one half, with a prompt return to their pre% lous size 
on releasing the pressure 

intracranial pressure and the pressure of the 
atmosphere are preasel> equal 
The experimental results described above 
bear out in unmistakable fashion the conclu- 
sions reached on theoretical grounds In one 
group of experiments a reduction of intra- 
cranial pressure is followed by the appearance 
of bram-flap, and m another, the condition is 
abolished by increasing that pressure In the 
tbrd group, sudden reduction of a continuous 
pressure applied externall} is associated with 
the immediate appearance of bram-flap 
The first group of experiments comprises 
those concerned with a reduction of the intra- 
cranial pressure, and the first method we 
adopted to effect this was the removal of blood 
from the animal It was sho\\n b> Dixon and 
Halliburton, and confirmed by Becht, that 
hemorrhage produces a prompt reduction of 
the intracranial pressure The latter worker 
also showed that, on the return of the with- 
drawn blood to the circulation, the intra- 
cranial pressure immediately recovered its 
former level On the grounds of these expen- 
nients, he attnbuted the reduction and sub- 
sequent restoration of that pressure to purely 
mechanical causes, and there seems to be no 
reason whatev er for disputing his conclusions 
Reference to Figure 2 will show our experi- 
mental findings In this case, occlusion of the 
tracheal cannula in the earlier part of the ex- 



Fig 9 This tracing was prepared from the «iame anima! 
as Figure 8 with the dura still intact It shows that with 
double the pressure — 10 centimeters of water — the move 
mentsof brain flap are virtually abolished 


penment produced no signs of bram-flap, m 
spite of vigorous respiratory efforts Within a 
few moments after the 'withdrawal of blood, 
interference with the air entry to the lungs 
produced the condition A further removal of 
blood, performed while the tracheal cannula 
was closed, was again associated withmove- 
ments of bram-flap, which became progressive- 
ly larger as the blood was withdrawn Since 
it IS accepted that hmmorrhage lowers the in- 
tracranial pressure, by far the easiest expla- 
nation of these experimental findings is that 
the appearance of bram-flap is here condi- 
tioned by two factors (i) the alternate as- 
piration and delay of blood from the brain, 
produced bj strong respiratory moxements 
against an artificial resistance to the air entry, 
and (2) the presence of a lowered intracranial 
pressure 

The results obtained after the intravenous 
injection of stronglj hypertonic solutions en- 
tirely support the conclusions arn\ed at 
above In Figure 4 is shoyvn a continuous 
traang, typical of those obtained bj the in- 
jection of 30 per cent sodium chloride Before 
the injection was started, the animal showed 
no signs of bram-flap on occlusion of the tra- 
cheal cannula Within a few seconds of the 
termination of the injection, resistance to air 
entry was associated with bram-flap As 
time went on, further occlusion of the tracheal 
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Fig 10 ThJ*«»composiletracifis (The bloo^ressurc 
curve lU5 been onuUed te economuo space > There are 
tfane porttons aU pKpared (ram one atunu! A w-aur 

J pressure of q centuncters was appUed In A wvth the dun 
nUct onij s snuH diminution ol the movements occurs 
2 a B with the dura tatact but (reed from the shuH there t$ 
en appareot inereue tn brain volume snd an almost c«m 
pletasmttof theexcuruoss InCivith the dura (reed and 
opened there is a greater apparent increase in (he brain 
volume with an equally complete aboliuon of the ctcui 
aions In all there is an immediate restoration of the site 
of the excursions on releasing the pressure {The apparent 
increase in brain volume is produced bv the buttongof the 
braifl at the Itephiac hole opposite to (hit where the brain 
IS compRssed ) 

cannula produced progressive!) larger move 
merits o{ the bratn \ olume lev cr 1 bis nnv be 
seen m Figure 5, a traang taken from the 
same animal that was used for I igure 4 In 
the latter part of the tracing will be seen small 
movements ol the lever, occurnng when there 
was no resistance to breathing These small 
movements arc due to relatively small fluctu 
ationsof the intrathoracic pressure, caused b> 
vigorous hyperpntnc respirations which fol 
low the period of asphyxia 
To Weed and itfcKibhen rs due the credit 
for the observation that intravenous injection 
of strong!) hypertonic solutions ;s {ollowed by 
a reduction of the intracranial pressure Their 
work has since been confirmed and expanded 
by many others (2, 4, 7) The) attributed, 
and doubtless correct!), the fall of pressure 
to a depletion of the cerebrospinal fluid by the 


great!) increased osmotic pressure of the 
blood 1 hey found, further, that intracranial 
pressure, after a bnef rise, went on falling, 
until, m the animal wrth an intact skull, this 
pressure might be w cll below that of the at 
mosphere In a later paper Weed and Hugh 
son point out that such a reduction of the 
pressure below atmosphcnc lev cl cannot oc 
tnir in the animal with the skull opened 
Our experiments show that brain flap 
makes its appearance vciy shortly after the 
commencement of the injection, at a time 
when, as found by Weed and McKibben, 
the intracranial pressure has begun to fall 
Further, we find that the movements become 
progressive!) greater with the lapse of time 
Hus close parallelism between the time rela 
lions, on the one hand, of the appearance and 
the amplitude of brain flap, and, on the other, 
of the (Ganges in the intracranial pressure, can 
be dcarl) explained by the dependence of 
bram flap on these changes It is interesting 
toobserve that when intracranial pressure has 
beengrcatlv lowered even the slight degree of 
acceleration and dela) of \ enous outflow from 
the brain that occurs dunng pure h)per 
pnoca — with no resistance to breathing— is 
sufficient to cause small but unmistakable v a 
nalionsin thebram \ olume This bears out the 
theoretical view of bram flap, which com' 
mcnccs this section, and necessitates a modifi 
cation of our former conclusions, which we 
shall stress at the close of the discussion 
W e come non to the consideration of the 
second group of experiments, in which, b> two 
different methods, there w as produced an in- 
crease of intracranial pressure Tlie first of 
these methods we again owe to the work of 
Weed *ind McKibben, who showed that the 
intravenous injection of strong!) h)potonic 
solutions such as distilled water, produced a 
nse m this pressure The increase of mtra 
cranial pressure is, the) believe, due to a 
change in the osmotic pressure of the blood, 
opposite, of course, m sign to that produced b> 
h)pertonic solutions I heir work has been 
confirmed frequently and their explanation 
remains unchallenged 
Figure 6 depicts most dear!) the result of 
the intravenous injection of distilled water 
into an animal which had been so affected b> 
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Fig & composite tracing made up of smau portions of s continuous 

tracing prepared in an erpenment, in wHicli a high pressure iras maintiined on the dura 
for an nour At first, before the pressure ti^as applied, no brain flap resulted from 
“asphyxia *’ At 4 35 p ra the pressure tras appliw and maintained for an hour and 
dunng this petiod “asphyxia" vois induced at jo minute interkaU without eliciting 
any trace of brain flap The pressure varied from 30 to 4© millimeters 0/ mercury 
during the experiment There is a steady rise in the level of the brain volume lever, 
artificially interrupted at intervals This nse was due to a slow leak of blood from the 
siuU into the cavity of the brass instrument At 5 35 p m ‘ asphyxia " was once more 
induced without eliciting brain flap During the maintenance of the ‘ asphyxia, " the 
pressure was suddenly released and btaxn (lap instantaneously appeared Later, the 
movements became less, and finally disappeared after about half an hour This is not 


shown in the tracing 

htemorrhage as to short rtell marked bram- 
flap The water was injected disconttnuoubly 
in amounts of 50 cubic centimeters at a time 
The immediate result of the administration of 
200 cubic centimeters was a reduction of the 
amplitude of bram-flap A further 500 cubic 
centimeters was then injected, the animal 
being tested for brain-flap at intervals Very 
shortly after the commencement of this second 
injection, the condition failed to reappear and 
was not seen again during the remainder of the 
experiment The cessation of brain-flap so 
closely follows the injection of water that it is 
difficult to escape the conclusion that disap- 
pearance of the movement is directly due to 
the nse of intracranial pressure induced by 
that injection The tracing represented in 
Figure 7 completely supports this view 
The second method employed in the in\es- 
tigation of this part of the problem was the 


application of a definite but small pressure to 
the intact dura mater, the contents of which 
ma\ , for our purposes, be considered as a fluid 
which will transmit pressure equally in all 
directions The expenmental difficulties met 
with ha\e been explained and need not be 
further discussed 

In Figures 8 and 9 are shown two tracings 
prepared from the same animal, in which 
brun-flap had been induced byhicmorrhage 
In the former will be seen the results of apply- 
ing a pressure of 5 centimeters of water to 
the dura mater and m the latter the effects of 
a similar application of 10 centimeters of wa- 
ter pressure With 5 centimeters there is an 
increase in the apparent volume of the brain 
and a marked diminution in the excursions of 
the brmn volume lever With 10 centimeters 
there is a similar apparent increase in the 
brain volume, but the movements of the lever 
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Tig I a This tracing dispbj-s the effect of elicitiiv. 
brain flap on the blood pressure in the circle of WiHis It 
IS easilj seen that the sanations reproduce in ininiature 
those occurring in the femoral artery TTiej ate deprodent 
therefore on ‘ asphyxia rather than on brain flap 

cease almost completclj Itt each case, rcduc 
tion of the extcrn'il pressure to atmosphcnc 
level IS followed b> complete restoration of 
the amplitude of the excursions These cx 
penments, ue think, arc absolutclj conclusive 
There can be no doubt that the increase of 
intracranial pressure produced b> the appli 
cation of external pressure to the dura lc<l tn 
the one case, to a reduction and in the other - 
with double the pressure— to n virtual aboli 
tion of brain flap 

Our third group of experiments, represented 
in Figure ri, must now be considered It was 
thought that the application of a considenbit 
degree of pressure to the dun mattrwouldin 
time drive a certain amount of cerebrospiml 
fluid — together with venous blood — out of the 
skull b> way of the veins fluid would also 
pass directly to the spiml subarachnoid space 
through the foramen magnum I his dcpitlion 
would reduce the volume of the cranial con 
tents and when the external pressua was rt 
moved intracranial pressure would fall lo 
test the relation of this fall to the appearance 
of brain flap we chose an external pressure of 
from to 40 millimeters of mcrcur> which 
could be applied to the dura mater without 
causing any appreciable change in blood prt> 
sure The tracheal cannula w is occluded be 
fore the experiment and at intervals of 10 
minutes throughout its duration without elic 
Uing cerebral movements I mall}, after the 
application of pressure had continued for an 
hour, the cannula was again closed, and while 



requires no further licxnption than appears in the text 

the animal was making vagorous inspiratory 
efforts the pressure was suddcniv removed 
There was then, as we anticipated, an abso 
lufcl) instantaneous appearance of brain flap 
It remains now to consider how far the dm 
leal evitlence supports the experimental In 
the case described in the present paper, the 
ccrtbrospiml fluid was drainwl off by a needle 
from the ventricles The flow was rapid at 
lirst but later became slow ITiis slowang can 
be attnbuted onlv to a reductionof themtra 
crannl pressure toward atmo»phcric level 
Brain flap here was cxccedinglv well marked 
There was no external interference with the 
rtspiration but the continuous conversation 
of the patient must ha\ t placed some obstruc 
lion in the path of a free air entry 
In the three caics rcportctl m our former 
pa|K*r, in which a prolonged jicriotl of brain 
llap was present there was m each a draining 
off of the cerebrospinal fluid In Mhcclers 
case there was a fracture of the base of the 
skull and the cerebrospinal fluid was <!Cen es 
raping through the no'-e In McConnell s ca>e, 
a hvdroeephalus was tipped In our own 
case, the lateral ventricle had been drained 
ijicse four clinical cascs—thc only ones m 
which a prolonged period of brain flap has 
been observed — resemble our cvpcnmcntifl 
eases m which the intracranial pressure had 
been greatlv reduced 

In the discussion of our experimental cases 
we have sought to prove, and inouropmion 
have proved, tli it, for thcappearanee of brain 
flap a reduced intracranial pressure isneces 
sarv W hen these climcal cases are taken into 
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consideration, it is obvious that the> clinch 
our deductions 

The other clinical cases, m A\hich a short 
period onl\ of brain-flap was observed, may 
be correlated ^\ith theexpenments in whicha 
high external pressure was applied to the dura 
mater for some time and then suddenly re- 
leased In each of the clinical cases, a piece of 
bone ivhich depressed the dura mater ^\as re- 
moved, and, as soon as the membrane was re- 
lieved of this external pressure, a few large 
movements of brain-flap were observed, which 
died away rapidly In our experimental work 
a high pressure — 30 to 40 millimeters of mer- 
cury — was applied to the dura mater and left 
to act for an hour Synchronouslj with the 
sudden remov'al of this pressure during a pe- 
riod of dvspncca, brain flap at once began 
The condition was not permanent, and, after 
about half an hour, could no longer be demon- 
strated We have no means of estimating 
what degree of pressure was being exerted by 
the depressed bone in the cases of fracture, 
but, judging by the similarity of effect, it 
would seem that the causation of the brain- 
flap, both in the clinical cases and under ex- 
perimental conditions, was precisely similar 
since in each category the first appearance of 
cerebral movement exactly synchronized with 
the relief of pressure, and, in each, the move- 
ment was transient 

Fmall), it will be necessary to modify one 
deduction made m our previous paper We 
have observed in our further experimentb that 
bram-fiap maj occur during a period of hyper- 
pneea when there is no abnormal resistance to 
respiration We think, therefore, that we laid 
too much stress on the need for this abnormal 
resistance as a factor in the causation of brain- 
flap On the other hand we are most firmly 
convinced that brain-flap is conditioned by 
'variations ol mtrathoracic pressure It is clear, 
too, from the analogy of the bag, that — giv en a 
sufficiently low intracranial pressure — even a 
small aspiration by the thorax of venous blood 
from the brain will produce a definite, though 
small, diminution m brain volume 

SUMMARV 

r A further study is presented of the large 
respiratory excursions of the exposed brain 


(and dura) which the authors have termed 
“brain-flap ” 

2 A case of prolonged bram-flap in man, 
assoaated with great reductionof intracranial 
pressure, is described 

3 A senes of experiments designed to show 
the relationship between brain-flap and the 
intracranial pressure, is desenbed and dis- 
cussed 

4 Itisproved (a) that brain-flap is inhibited 
by factore which raise intracranial pressure, 
(b) that it is directlj associated wnth factors 
which lower intracranial pressure 

5 It would appear from clinical and expen- 
mental observations that brain-flap does not 
occur when the intracranial pressure is 
normal 

6 The appearance and disappearance of 
brain-flap is explained on simple physical 
grounds, thus — 

7 The wall of a membranous bag which is 
alread> tense with fluid contained under a 
pressure greater than that of the atmosphere 
will not show obv^ous osallation if small ad- 
ditions to the fluid contents alternate with 
small subtractions Oscillations of the mem- 
branous wall due to these small additions and 
subtractions become obvious only when the 
mean pressure within the bag approaches the 
external pressure 

The membrane will be most sensitive to 
change of pressure, and its movements will be 
maximal, when the mean pressure on its in- 
ner face IS equal to that which the atmos- 
phere exerts on its outer surface 

8 Brain-flap thus appears if, and only if, 
the mean intracranial pressure approximates 
to that of the atmosphere Then (a) the ex- 
posed dura mater (or brain) is pushed inward 
by the atmosphere whenever the fall of intra- 
thoracic pressure, which accompanies inspira- 
tion, withdraws enough venous blood from 
the skull to bring the pressure of its contents, 
for a moment, below the level of atmos- 
pheric pressure (b) The sunken dura mater is 
pushed outward when expiration — by raising 
the mtrathoracic pressure — checks the venous 
outflow from the skull so that intracranial 
pressure begins to nse 

9 The excursions of the exposed brain (or 
dura mater^ become maximal when the mean 
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intracranial pressure is equal to atmosphcnc 
pressure, m the same A\aj that— dunng a 
chmca! estimation of diastolic pressure — the 
arterial wall moves most with each heart 
beat whenever the mean pressure vnthm the 
arter> is balanced b> the pneumatic cuff 

10 Further experimental work has shown 
that hyperpnoia, in the absence of rcspiratorj 
obstruction, is sufScient to induce some degree 
of bram flap, provided always that the mtra 
cranial pressure is sufficiently low 

11 Dunngaperiodof brain fiap.thechanges 
m blood pressure m the arclc of U ilhs do not 
differ from those which occur at the same 
time in other parts of the s> stemic arculation 
they are an exact reproduction in nuniaiure 


of the pressure changes in the femoral artery, 
and, like them, are asphjxial m origin 

The authors desire to place on record an etpresswn ol 
thetr gratitude to Dr K Saman MSc.PhD (Maa 
Chester) for his most Lind assistance >a the perforniaute of 
these eeperimenCs 
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CHANGES IN THE SPINAL FLUID EOLLOWING INJECTION 
FOR SPINAL AN/ESTHESIA 

A II nSON MD I ACS M/IX LfD! RfR SID MORRIS STflVER SIC Rtootm, \ni \o«I 
rren Ike Depu’cmenr ai Pathatofy ml ^ari'en' at <li< J<«ii!<l!ai;iicUat Hraoklya 


S PINAL anTsthesia produces less tox-e 
mia and almost negligible protoplasmic 
disturbance as compared with general 
anesthesia because of the supposed non toxic 
action and small amount 0/ the medicament 
used However there are certain immediate 
and remote sequela: to spinal anxsthesia which 
as yet have not been satisfactorily explained 
Munchmeyer states that in 1,189 casts of 
spinal anesthesia with stovaine, not more 
than 70 per cent were entirely free from by 
effects or after effects One patient in his 
series died from respiratory failure and seven 
suffered transient paralysis Schultz reports 
a senes of 2 251 cases operated on by means 
of apothcsine spinal anxsthesia In no case 
was there a mortality attributed to the effects 
of the anxsthesia However, vomiting or 
retching occurred in practically e\ cry case a nd 
other sequela such as incontmenct of ursnt 
and fxces headache, and parxsthesias of the 
leg were common, all of which disappeared 
spontancouslv Three patients complained of 
pain along the course of the sciatic nerve from 
I to 4 weeks after the operation Madden 
reports 3 fatalities following the use of stovaine 


Spinal anxsthesia m doses of from 40 to 60 
milligrams Failure of respiration was given 
as the cause of death Heinke and Laewen 
have observed severe circuhtory disturbances 
with weak pulse and pallor m s cases follow 
mg nov ocam spmal anxsthesia m doses of 15 
milligrams Gabbctt rtports one fatality fol 
lowing a slight operation under spinal ants 
(hcsia in which he used 100 milligrams of 
novocain and i milhgTam of strychnine In 
this case death also resulted from respiratory 
failure Hatcher and Eggleston, in discussing 
the toxic action o! novocain, state that they 
have been informed of two deaths resulting 
from novocain spinal anxsthesia In one case 
the patient rolled off the table in the state of 
opisthotonos and died of failure of respiration 
Beraud reports a fatality in a male 60 years 
of age, apparently in excellent physical con 
dition before operation after stovaine spinal 
ano-stliesia Death m this case was attributed 
to cardiovascular embarrassment 

Lc Poutre cites a case of urinary incon 
tuiencc with perineal anxsthesia in a young 
man of 23 after spmal anxsthesia and suggests 
that the irritating action of the medicament 
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emp]o>ed and the degree of concentration 
may be important factors m the sequela: fol* 
lov-ing spinal anaesthesia 

Smith and Porter studied the effect of the 
spinal anicslhesn on the blood pressure m cats 
and found that in only i of their senes of 20 
nas there a marked fall m blood pressure, 
which they attribute to paralysis of the bulbar 
\asomotor center They also found that a 
greater fall of blood pressure occurred m cases 
m which adrenalin v. as used m connection u ith 
novocain Gray and Parsons studied the blood 
pressure in man during spinal an'cstlicsia and 
found a sbght fall u hich they claim \\ as due 
to relaxation of the muscles of the abdomen 
and lower limbs, the greatest fall in blood 
pressure obtained in some cases was attnb- 
uted to paralysis of the mtcccoatal muscles 
and the consequent diminution in the pumping 
action of the chest 

Much has been w ntten regarding the chem- 
istry and cytology of the cerebrospinal fluid in 
morbid conditions where changes from the 
normal may be expected It w as thought that 
d some of the sequeli: of spinal anx.sthesia 
were due to toxic and irritating actions ot the 
medicament employed, changes in the spinal 
fluid would result With this in mind the fol- 
lowing investigation was undertaken 

A review of the available literature reveals 
the fact that some work of this kind has been 
done mainly by French mv estiga tors Revault 
and Aubourg in igoi showed an increase in 
cytology in the spmal fluid following the use 
of spinal anesthesia with cocaine, which they 
interpreted as a meningeal reaction to the 
drug used Quinard reported like findings, 
that IS, a pleocytosis with the production of 
a fibrinous coagulate following cocaine spinal 
anesthesia Barker examined the spinal fluid 
46 hours after spmal amrsthesia with stovaine 
and found a defimte increase in the cytology , 
which consisted of “leucocytes of vanous 
forms The extent of the pleocy tosis and the 
number of cases examined is no t stated Sicard 
and Salm in 1910 showed a marked increa&e 
m cytology m the spinal fluid following the 
mjccUon of horse serum. Ringer’s solution, 
and sodium chlonde respectiv ely in animals 
Mestrezat and Riche m 1911 studied to cases 
^ to 12 hours after spinal anaesthesia with 


stovaine and reported a slight increase m 
sugar and chlorides, slight pleocytosis without 
an increase in the albumin content of the 
spinal fluid They conclude that spinal 
anjcsthesia with stovaine is harmless as far 
as the nerve centers are concerned Krey 
studied the spinal fluids of 8 cases, 3 of w hich 
were after the injection of 5 per cent tropocam 
m saline The others were after the injection 
of phenoisulphonephthalem and neosalvarsan 
In the first few hours after injection of these 
drugs, there was a slight pleocytosis, mainly 
of ly mphocy tes, together with a slight increase 
in albumm He makes no distinction betw een 
thcfindingswith tropocaine and those with the 
other agents employed More recent w ork by 
Mader shows that after the injection of 
Ringer’s solution, there is a rapid increase m 
sugar and lymphocytes m the spinal fluid, 
with a gradual return to normal 
Leclerc made observations on the spinal 
fluid in 31 cases of spmal amcsthesia in w'^ch 
5 per cent allocam (Lumiere) without adre- 
nalin v/as employed Punctures were made 
from the day following the anaesthesia up to 
the eighth day In 9 of 31 cases there was 
observed a pleocytosis of about 15 to 2i cells 
per field, the tells all being lymphocytes In 
one case there was a polynuclear increase in 
the cells Increase in the albumin content of 
the spinal fluid occurred m ri of 31 cases 
However, the most constant finding m the 
spinal fluid w as an increase in the sugar which 
occurred in 21 cases In attempting to cor- 
relate the clinical symptoms and changes in 
the spmal fluid observ ed, Leclcrc w as not able 
to find any relationship between the increase 
in cytology and the occurrence of cephalalgia 
In his senes there were 2 such cases which did 
not show any increase in the number of cells 
over the normal Howev'er, tliere were 6 cases 
with manifestations of mild meningitis (head- 
ache, vomiting, backache, sometimes rigidity 
of the neck) In, these, pleocytosis occurred m 
4 cases of 8, 15, 15 3, and 21 lymphocytes 
per field respectively However, he was not 
able to correlate the other findings, such as 
mcTease in albumm and sugar, with the oc- 
currence of post spinal anesthesia sequels 
In this investigation, spinal fluids were ob- 
tained m the usual manner employed in the 
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TABLE I — SPIRAL FLUID CELL COUNT BEFORE 
WNAL AN FSTIIFSIA AND TU >L\ P HOURS 
\FTER operation 


C<U count pet cubic null m 


10 lumphocytt* 

11 Il!*'ph'>c>lt» 

ij ijmphoCTlts 
] bxiphnijut 
lopotim ^onut’tiK 
^otrnphncym 

lolymi Wvio 
|0 }i>npbxyCti 
|0 )}inp)ioc)(ei 

yo prr (rn( nljmortJinrxKkatt 
’) to pet cent ompb icylt* 
lolyiPlVjtJ tn 


Ciset RUBifndng poitopfrilivt ipinj) tns'ithnw Mtiurtx (Ta< t 


Operating room just before the mtroduciion of 
Dovocam into the canal Part of the fluitl uab 
used as solvent for the anxsthttic and re 
injected into the spinal canal The remainder 
was sent to the laboratory and examined im- 
mediately Twelve hours after operation 
lumbar puncture was again performed and 
an examination of the fluid made I he. follow 
ing tests were employed 
X Cell count and differential white count 
a Chemistry, which included the mine 
acid ring test for albumin the Noguthi lest for 
globulin, and Fchling’s test for reilucmg sub 
stances 

3 Colloidal gohf reaction 

4 Quantitative determination of sugar by 
the Folm Wu method 

These tests were done immediately after 
withdrawal on all spinal fluids Fhe patients 
were observed closely for the development of 
any neurological phenomena A cartful rctord 
of the occurrence of any untoward symptoms 
such as headache, etc , was also kept 
Thirty one cases v.^crc studied in this man 
ner Of these, there were 14 m which the 
spinal fluid did not contain any red blood cells 
Those fluids in which the presence of red 
blood cells \ as tonaidered as due to trauma 
incidental to the lumbar puncture were not 
included in Table I Of these 14 cases, ii 
showed a definite increi'ie in the white blood 
cel! content the highest being boo per cubic 
millimeter, all of which on smear proved to be 


TAllLF II — SPINAL FLUID SUO VR DFTERJU 
NATIONS BEIORI SPl VI ANtSTKfSiv 
AND TUfLVF HOURS AFTEK OPFRVTION 



polvmorpbonuclcar Icucocvtes Four cases 
showed counts of 240, 250, soa md soo cells, 
on smear the fust three being all ly mphoev tes 
the fourth case showing 50 per cent poly- 
nuclear cells and 50 per cent hmphocUes 
Six cases showid counts varvmg from 30 to 
I ’o cells, all 1) mphocy tes 

The remaining 3 counts were 5 is, and 
12 cells respectively, which here arc not eon 
sidertd as a definite increase in the cvtolopv 
Thus of the 14 ciics, there were ri showing 
a very dchnjte pleocytosis, 3 a slight pleo 
cylosis, and x a normal count (see Table II) 

A study of the chemistrv 1 c , the albumin 
and globulin content revealed no departure 
from the normal The albumin was not in 
crea'seti and in no case was the globulin re 
action positive This \ oulcl indicate that the 
protein content of the spinal fluid was not 
altered at least qualitatively Tins was con 
fumed by the colloidal gold reaction, since in 
nocasewas there inj rctluctionof the colloidal 
gold 

In 30 of the 31 cases, the quantitative dc 
termination of sugar was done before the u 
hours after the injection of novocain In all 
20 cases there was an increase in the sugar 
content, in the postoperative specimens varv 
ing from 7 to 135 2 per cent In but 3 casc'* 
(6, 19, 21} could the increase be considered 
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TAMV ni— POSTOPl R\TiM SPINM AM SlIII SI \ SI OUI I I WHII SPIN \L I LUID I INWNCS 


Case I ‘'jinptoms 

spmvl flui ! 

( elt count 1 

‘’Ugat — tngm 



Before 

Vftet 

Before 

After 

S 

\ofniled three times S4 hours piMtoper»t)ve 

S w b c 

L> ttiph 

i: w b c 

68 

i 

8S 


Nausea first aa hours postoperative 

b c 

800 t b c 
toove b c 

Lj mph 

i 6a 5 


U 

Vomiting »t end of operation 

♦ w b c 
Lymph 

Lymph 


,40 

tj 

Vomiting first at hours postoperative 

Lymph 

yor b c 

Lymph 

63 

,6o 

t6 

Retchsng during operation Vomited twice first *4 hours postoperative 

3 w b c 

Lvmph 

»jo w b c 
Lymph 


108 

ig ■ 

Severe headache first 44 hours postoperative 

5 W b c 
Lvmph 

QOWht 

Lymph 

: 

8s 

so 

Severe retching during operation Vomiting duriiu, first >4 hour« pusloper 

S » b c 
Lymph 

S40 *r b e 
Lymph 

6a 

TOS 


\ omiting during first 44 hours pisloperati v« 

S VI b e 
Lymph 

S40 r be 
too w b c 

6S 

tag 

»4 

Pain in right !eg a <j»>8 postoperative— vluralnn 4 tl»)v Inatiluy to v>id 
first 44 hours postoperative 

many 

many 
r b « 


88 

ii 

Vomiting headache diasiness backache p-ttn in right le|. 

3 w b e 
Lymph 

4100 r b e 
as w b e 
Lymph 


ISO 

»0 

NauieaandvomituigdutBigopcrationand 44 hour ixstoperative 

3 w b « 

Ly mph 

to r b c 

JO w fa c 

Lymph 



stt 

VomiUng and headache firat 44 hours postoperative 

$ * b c 
Lymph 

140 » be 

Lymph 



St 

Inability to v«d first 44 hours postoperative 

3 w b e 
Lymph 

,TJ 




withm normal limits, being less than 10 per 
cent In the 17 other cases there ^\as a sig- 
nificant increase in sugar The greatest in- 
crease occurred m case 15 i\here the content 
rose from 69 milligrams per 100 cubic centi- 
meters of fluid before injection to 160 milli- 
grams 18 hours after operation, a nsc of 
2 per cent This estimation was repeated 
and confirmed There was nothing unusual 
in this case to account for this rise, neither 
IV ere there anj' unusual complaints or chmeal 
findings present The average nse calculated 
on the basis of percentage increase for each 
case w as 37 3 per cent 

Of the 31 cases studied 13 de\ eloped raild 
postanxsthesia scquelm such as nausea, vom- 
iting, retching, headache, backache, inabibtj 
to \oid, and sciatica-hke pains m the leg 
(lable III) A study of the spinal fluid m 
these cases re\eals the fact that in 6 there was 
a definite increase in the c> tologj of the spinal 


fluid VIZ ra, 12, 250, go, 240, and 120 cells, 
all of the lymphocytic v ariet> The 7 other 
cases show cd red blood cells m the spinal fluid 
which as stated above were attributed to the 
trauma incident to the tap 

However, those 7 cases which showed a 
definite pleocytosis (60, 25, 70, 800, 200, 20, 
200 cells) after the spinal amssthesia did 
not manifest any postspinal anaesthesia se- 
quel-e whatsoever (see Table I) 

The spinal fluid sugar in 10 of the 13 cases 
showing postamcsthesia sequel® were defi 
nitelj increased In the 3 other cases deter- 
minations were not made However, there 
were 16 cases which also showed very definite 
nses m the spinal fluid after the spinal anas- 
thesia, which did not present any sequela. 
There seems, therefore, to be no correlation 
between the occurrence of sequeK after th* 
spinal anesthesia and the changes in tin 
spinal fluid recorded above 




So 
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SUi!SIAR\ 

1 The spinal fluids of 31 cases i?verc ex- 
amined 18 hours after spinal anesthesia 

2 Of 14 cases rx showed a definite jfleo 
cytosis, xo cases being of the l>mphocjUc 
■variety, r of the polj morphonudear variety 
Seventeen cases were not considered because 
of the presence of red blood cells m the spinal 
fluid 

3 In 20 of the 31 cases examined, there 
was an increase m the spmal fluid sugar a\ct 
agJng 37 3 

4 There was no change m the albumin, 
globulin, or colloidal gold curves 

5 Tbrtecn of the 3 r cases dev doped mild 
poslanasthesia sequclT 

6 There was no correlation between the 
occurrence of poslanasthcsia scquclor and the 
changes observed in the spinal fluid 

7 The technique of spinal anxslhesia 
caused in certain instances a mild meningeal 
reaction, but apparently does not produce 
senous organic changes, as reflected m the 
changeof the composition of the cerebrospinal 
fluid 

CONCLUSIONS 

Just ■what the cause of the increase m cj tol 
ogy and sugar jn the spinal fluid after spiml 
aiucsthesia is, vve cannot say The pleocytosis 
would seem to indicate a certain amount of 
irritation of the serous lining of (he sub 
arachnoid space, but whether it was due to a 
general imtaticn of the whole extent of the 
dura or only of the immediate neighborhood 
of the puncture it is impossible to say from 
these observ alions on the human subject The 


increase m sugar together with the increase m 
lyunphocytcs m the spinal fluid might be inter 
preted m the nature of a mild encephalitis 
(since spmal fluid findings m the latter con 
dition arc quite the same as those recorded 
above) However, the absence of sequelaim 
more than half of the cases studied, as well as 
the rapid disappearance and the mild char 
acter of the symptoms present after spmal 
anxsthesia would argue against this 
Further studies arc being made m which 
simultaneous blood and spinal fluid sugar de 
terminations are being (fone, before and after 
novocain injection, m order to observe if any 
relationship exists between the sugar content 
of the blood and spmal fluid under these con 
ditions 
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CLINICAL SURGERY 


FROM THE DEPARTMENT OP SURGERl , WASHINGTON UNIVERSITY 


MIRAULT OPERATION 

VILRA\ V BLAIR, MD,F ACS, AKO 

E ach >ear in the United Stales approxi- 
matel> one thousand children are born 
with more or less complete patenc) of the 
ioiver part of the primitive frontoma^tiUarj fis- 
sure In the great majority of these children suf- 
ficient tissue IS present, if properl) used, to per- 
mit of an accepuble surgical repair At least this 
IS true of the defects of the lip and nose 
Because the hp defects are apparently simple 
clefts and because much of the dicta on their 
repair has inclined tovrard triteness, many sur- 
geons ha\e fallen into the gross error of thinking 
that the repair is eas), hardly worth) of special 
effort Yet, in spite of these facts, m few other 
surgical situations are evident possibilities and 
average accomplishment so far apart 
The correction of such defects is more or less 
simple, but it is a simplicit) that is attained only 
b> grinding effort Though these open clefts differ 
much in appearance m vanous cases, their indi- 
vidual differences are more of degree than of kind, 
so that any one of several operative plans can be 
made applicable to the ordinary case If he learns 
to use any one of the standard methods, the sur- 
geon who assa)s the correction of nose and hp de- 
fects will expend his energ) to greater profit than 
d he attempts to exercise eclecticism, or more dan- 
gerous )et, to contri\e new methods It is true 
tbatoperativeskill rather than breadth of acquain- 
tance will bring greater satisfaction to the patient 
thus afflicted This statement is made with no 
intention of belittling invention or ingenuitj but 
rather to urge that these qualifications di- 
rected, in the case m hand, toward adapting some 
^ell tried out plan As a rule the simple plans are 
to execute but the) are less plastic Every 
added complexity of technique is a distraction 
and IS justified o^y by commensurate added pos- 
sibilities Before adoptmg the more complex 
methods, therefore, the operator should make 
himself famibar with every detail of the operation 
and should understand the logic for doing it As 
the operator acquires more skill he may feel jik- 
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tified in adopting a method that in earlier days he 
considered less feasible, but each modification will 
be like changing a golf stroke — not always free 
from immediate grief 

After the surgeon his gamed the greatest pos- 
sible surgical and mechanical skill with the most 
congenial method, he ma) still find that the 
results are not really pleasing unless his tech- 
nique includes also artistr) , which here, as m por- 
traiture, can camouflage a multitude of defects 

In the repair of the Up, an open alveolar cleft 
IS one of the great “bugbears" but we believe 
this need not be so 

Plans for forcefully approximating the sepa- 
rated halv es of the hard palate w ere discussed and 
dismissed as unnecessary in the first quarter of 
the nineteenth century , to be revived m the third, 
and to be popularized in the fourth quarter, until 
now the operation has come to be regarded by 
many as indispensable m the treatment of wide 
open clefts A number of surgeons now secure a 
uniformly high average quality of repair of hps 
and palates following preliminary forceful closure 
of the alveolar cleft Our own obserxation and 
expenence, however, have convinced us that 



ABC 


Fig 1 Replacement of the premaxilla A Diagram of an 
open, complete single cleft B, Shows desired relationship 
^Uieptemaxillato the maxilla in the closure of the alveolar 
deft This gives the greatest prominence to the upper hp 
and least width to the antenor part of the palate cleft Such 
a relationship Usually follows within 3 to 15 months after 
a simple repair of the Up over the open alveolar cleft 
C Shows an improper adjustment of the premaxilla to 
the maxilla, resulting from misdirected force It causes re 
ttactioa of the upper hp and an increased width in the an 
termr part of the cleft palate See also Figures 6 7, and 8 
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Fig a Shows the closure o( the eNcobr (urt of the 
cleft that will usually occur when the lip IS repaired A is 
a cast made of a cleft palate in a child so mceU oM At 
this age It IS not good practice forcefully to close the al 
seolar part of the cleft but the lip is repaired The other 
three casts were made at ey 30 and 44 weeks rc<pcc 
tivelv and show the gradual closure which occurred from 
the tip pressure without any damage (o the deseloping 
teeth This closure by lip pressure will occur usually re 
gardless of the width of tne cleft 



Fir 3 Cast of a child whose lip has been repaired over 
an open alveolar cleft at 2 weeks of age, yet 23 months 
later it will be seen that there wasa wide alicoIarcli.ft In 
the few cases we have observed in which the alveolar cleft 
failed to close in a reasonable time from Im pressure ap 
proximation in this part has rapidly followed the flap opera 
tion on the palate but in young infants it is not practical 
to unite the flap edges along the antenor third of the bony 
cleft if there is a wide alveolar separation This does not 
always necessitate an extra operative sitting because this 
part of the palate can be closed later at the same time as 
the opening in front of the alveolar process is closed 



lig 4 Maxilbry wiring growth distortion A Den 
turesof an II year old child in whom a complete left sided 
cleft was closed by transfixing wires at the age of 2 days 
Note the lack of forward progression of the maxilla and 
that the teeth of the lower jaw are inclined linguallj B 
Shows the condition at 17 vears of age after 6 years of at 
most continuous treatment oy an expenenced orthodontist 
This IS a better orthodontic restoration than has been ob- 
tainable in a number of such extreme deformities that have 
come under our observation TTiough such deformities are 
thcetception rather than the rule their possible occurrence 
should webebeve taboo the practice 01 transfixing them 
faniile maxilla with wires 



showing flatness of the upper fip due to the lingual position 
of the upper incisor teeth despite the orthodontic treat 
ment This flatness has forced upon us the practice of le 
plaang these displaced anterior teeth with an artificial den 
ture in order to giv e proper prominence to the upper Iip 


1 Unless done with real skill and judgment, 
forceful closure of the aheolar cleft can add dif 
ficulty to rather than ease the subsequent muco 
penosteal closure of the palate cleft frig i) 

2 Although the immediate results from the 
technique described b> Broph> may be good, bad 
deformity of the upper jaw may subsequently 
develop (Figs 4 and 5) In some instances such 
deformities can be corrected to some extent by 
years of orthodontic work but in others they can 
only be compensated for by most exacting surgical 
and prosthetic procedures (Figs 6, 7, and 8) 
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Fir 6A 



Fig 6B 



Fig 6C 


Fig 6 Maxillary ^\mng profile A, Shows profile of a 
girl who, following early wne wiring, bad an extreme re- 
traction of the maxilla 

B, The dotted line shows the amount of correction that 
was obtained by a combination of orthodontia, the ad 
xancement of the cheeks, hp, and columella on their sup 
porting structures, and the use of an artificial denture All 
of this could have been avoided had the simpler plan of 
maxillary adjustment been used 

C Shows final correction 

Fig 7 Normal prominence of the upper hp A Pro 
file of an average infant of 3 months of age Note how far 
the upper lip protrudes beyond the hp and chin B, \oung 
infant with complete right sided cleft of the upper lip and 
palate, recently repaired over a wide open bony cleft with 
out any attempt immediately to replace the premaxilla 
thus retainmg approximately the normal relationship of 
the upper hp to the lower hp and chin for this age 



Fig 7A Hg 7B 


Fig 8 Normal prominence 
of the upper lip A, Shows the 
promnence of the raid portion 
of me lip mars hour old baby 
I ^ <^*^plote left sided cleft 
of the lip and palate B Shows 
this prominence persisting 12 
days after the repair of the lip 
Over the open bony cleft C 
Note the amount of retraction 
of the upper hp that has oc 
curred dunng q months’ subse- 
quent development If, at the 
pnmary operation on a young 
infant, the upper hp is not giv en 
Its natural prominence at this 
age, m subsequent growth the 
upper lip IS apt to become v ery 

much retracted 



Fig 8A 


Fig 8B 


Fig 8C 
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Fig 9 JIaxillary winng tooth destruction Shows an 
average amount of retraction of the upper jaw following 
early forceful closure of the cleft by bone wiring but also 
note the loss of the teeth on the cleft aide with probable 
destruction of the germs of the corresponding permanent 
teeth 

3 The premature loss of the first, and subse 
quent derangement or a possible loss of second, 
teeth follotving the transfixing of the jaw ma> be 
the source of expense, disabihtj , or e\en untimely 
death in the producing period of life (Fig 9) 

4 Transfixing the jaw with wires is an un 
necessary step and one that does not of itself ac- 
complish the object for which it is advocated, 
namely the better ultimate adjustment of the 
lip and nose (Fig 10) 

Though the illustrated records of the earlier 
operators are very meager, the descriptions they 
have left give us reason to believe that certain 
surgeons doing this work in the first part of the 
last century had developed great skill in the 
planning and cutting The results must have been 
compromised, however, by the use of the “harelip 
pms^’ which were dictated by the lack of anJes 
thesia We can today accomplish by proper 
undermining and careful suture of the soft parts 



Fig It Repair of lip o\cr open alveolar cleft A Show 
the charactenstic external deformity of the soft parts in 
the presence of a complete single cleft of the hp and palate 
C Shows the replacement that can be made over the 
wide open bony cleft Note that the nostrils oilumella 
and tip of the nose are approximately symmetrical to the 
nudline of the face See figures is, 13, 14 and 15 
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Fig 10 MaxtlUiy wiring failure of accomplishment 
A The midlme of the premaxilla indicated by the line M 
has been brought past the midlme of the face C in a com 
plete left sided cleft by a bone wiring operation done in 
early infancy B Note that in spite of this overcorrection 
of the original maxillo-pre maxillary displacement theMse 
of the columella of the nose remains drawn over to the 
right This IS )ust one demonstration of the fact that the 
distortion of the nose in a single one sided cleft of the hp is 
but little dependent upon the interrebtionship of the 
underlying bones See also Figures ti ii, andiy 

everything that is claimed for the direct bone ad 
justment, and, on the average, can do better 
work lor lack of distraction of the attention from 
the essential points (Fig ii) 

L.\TER\L DISPUerHEM OP NOSE, 
SPREAD SOiTRlL 

In a complete cleft of the lip and palate, the 
lateral deviation of the nose is, no doubt, due 
partly lo the maxillary , and. w ith it the premaxil 
hry, displacement, but uniformly there will be 
almost as much nasal displacement with a com 
plete cleft of the lip and an intact alveolus (Fig 
ij) 

The nasal deviation is due mostly to an actual 
change m the relation of the soft tissue and carti 
lages to the bone and comparatively little to the 
bony displacement (tig la) Therefore, it is not 
lo be expected that shifting of the bone by itself 
will restore either the soft tissues or the cartilages 
to their proper position (Fig 10) On the other 
hand, with sufficient undermining, the«e soft tis 
sues can be shifted far enough to compensate for 
both the soft tissue and the bony displacement, 
but this undermining must be almost as extensive 
on the non cleft side as on the cleft side (Figs 14 
and is) This is a story of “To have and also 
‘ to hold,” and unless certain adjustments are 
made and maintained, the nose will continue lo 
deviate with subsequent growth 

To maintain the position of the bridge during 
the growing period, it is essential not only to 
brmg the nose approximately to the midlme but 
also to restore the normal relation of the labial 
end of the columella to the labial end of the ala 
To accomplish this latter, the nostrils must be 
symmetrical, for the tip of the nose is composed of 
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Fig isA FiS 15C 


Fig isB 


Fig 12 Nasal displacement This cleft of the lip over 
an intact alveolus shows the characteristic spreading of 
the nostril and the displacement of the nose and columella 
to the opposite side 

Fig 13 Nasal displacement A Show s little more dis 
placement of the nose in the presence of a wide open cleft 
than was shown in Figure 12, where the alveolus was in 
tact B, Shows repair of the hp and restoration of the nose 
to the imdline without changing the relation of the sides 
of the bony cleft 

Fig 14 Unilateral undermining A, Shows the dis 
placement in a typical partial cleft of the lip with no bony 
cleft Note that the transverse slit of the mouth is about 
symmetrical to the midhne of the face but that the carti 
lagmous part of the nose has drifted somewhat to the right. 


that IS, away from the hp cleft The dotted line in the 
cheek in the drawing indicates the extent of the under 
muung that was done in this case which was operated upon 
some years ago B, In this picture, the immediate post 
operative result, it will be seen by the vertical lines that 
the mal relationship of the lower part of the nose to the 
mouth was not corrected by this operation 

Fig IS Bilateral underminmg A, Shows a child with 
a complete nght sided cleft of the hp and an open cleft in 
the alveolar process, with somewhat more nasal distortion 
than was present m Figure 14 The dotted hnes m the 
drawing show the amount of undermining m this, a more 
recent case In B it will be seen that with bilateral under 
nuning of the soft tissues, the nose has been brought into 
proper relationship with the mouth and to the midline 
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l-iR :6 Obliquity of the nose These j yount* infants show the Mrjmg amounts 
of abUcysity o[ the nose which in each is somewhat {iroporCionate to the width of 
the cleft bee I iRurc i? 

Fig 17 Obliquity of the nose Shows pictures of older children with about the 
same width of cleft as the 3 babies m Figure 16 and from this it will be seen that 
growth by itself m the presence of an uncotrected cleft has no tendency to correct 
the obliquity of the nose 

fig iS Obliquity of the nose Shows a young baby with a fairly wide cleft and 
with typical obliquity of the nose which latter is almost completely corrected by the 
operation that closed the cleft Figure B taken la days after operation C Shows 
the condition a year later in which the new position of the nose nas been well mam 
tamed Note that in both B and C there is a slight droop of the inner end of the ala 
on the cleft side not corrected the operation but this defect has no tendency to 
compromise the position of the nose as a whofe 


the walls of the nostrils Simpl> narrowing the 
transverse diameter of the floor of the vestibule 
without restoring its vertical height might, as 
far as we know, maintain the central position of 
the bridge but will not correct the lateral flatten 


ing(Fig 32 ) These are verj positive statements 
dealing with a very complex matter, but, over a 
long period of time, we have made a great many 
observations that lead us to believe that these 
statements are correct in the majority of cases 
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Fig 2 iA Fig JiB 

Fig 19 A, ShoiTS a 16 jear old boy with a complete 
Cleft of the lip aod palate, which had not been operated 
upon The pencil line shows the midtine of the face from 
which It will be seen that the nasal deviation also involves 
the bom bridge B, Shows the condition about 3 months 
later Comparing the nose with the penciled midime in 
mis picture, it will be seen that the position of the bonj 
bridge was not corrected by the operation and that the 
stiffness of the deviated cartilaginous septum has prevented 
the base of the columella from bemg brought to a s)mj 
metrical position From now on it is probable that with 
any further growth of the face these deviations will 
decrease rather than increase 
Fig 20 Obliquity of the nose A, Shows a boy ap 
proximately the same age as the one shown in Figure 19, 
but on whom an average closure of the cleft had been done 

Of one thing, however, we are even more sure 
there is no 100 per cent perfect about any of it 
(Figs 16, 17, 18, 19, and 20) 

In a single cleft of the lip, the long axis of the 
nostril on the cleft side is more transverse than 
that of its fellow , the nostril as a whole is some- 
what posterior to its fellow, and the nose is cor- 
respondingly flattened on that side (Figs 16 and 

17) 

To correct these nostril distortions, it is neces- 
sar>, first, to mobilize all mal related structures 
with the least amount of external scar, second, to 



Fig 20C 


in early infancy A$ is v ery commonly the case, the proper 
relationship of the point of the ala to the base of the colu 
roella was not restored at this operation and, therefore, the 
deviation of the nose continued until it involved the bone 
as well as the soft parts In this instance, the correction 
obtainable by readjusting the soft tissues would not have 
given complete satisfaction — therefore, the nasal bones 
and the lower end of the septum were mobilued and held in 
position by wires passed through the tissues and attached 
to the teeth The drawing is taken from “Surgeiy and 
Diseases of the Mouth and Jaws,*’ page 239 B Shows 
the final result m which the position of the nose, as can be 
seen in the photograph, is not quite symmetncal, but on the 
patient this is hardly discernible 
Fig 21 Obliquity of the nose A Shows, flattening of 
the nostnl which ordinanly occurs m the single partial 
cleft of the Iip For some reason in repairing this case in 
stead of rotating the nostril into proper relation with its 
fellow, an excess was removed from the floor which gave 
the small nostnl shown in B 

draw them into the most natural form and posi- 
tion attainable, third, to fix them by suture, until 
healing has occurred 

TECUNIQUC OF OPERATION 
Of a number of different plans that have been 
described for correcting the harelip, a few have 
gained wide acceptance Each provides for the 
repair of an open cleft in the floor of the nostril 
but none that we know of goes far enough to give 
the best attainable nasal adjustment This does 
not imply that our predecessors did not know 
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riff 74 



Fig 73 


I Iff 32 Xasal distortion Those two figures are an at 
tempt to smidianrammotically illustrate the changes lA 
shape and position of the lower lateral cartilage in a com 
ptete left sided cleft of the Lp and palate There is alwas-s 
some distortion of this cartilase in almost e>eiy lip cleft, 
it IS greater in proportion to the ettent and width of the 
cleft (see Figs id and :?) and becomes accentuated with 
growth in the uncorrected case The outer surface of each 
cartilage is here shown in stipple the cleft in the bone and 
the nasal fosss are shown blach Note m A that the dam 
aged cartilage has slumped caudally more so m its median 
than Its outer part In B the lateral spreading of the car 
tilage as it spans the cleft is more clearly shown As the 
skin of the tip and ab is closely adherent to the cartibgc 
that side of the tip and ala mil be correspondingly flat 
tened No attempt to restore the contour of the nose will 
be successful that does not correct the distortion and dis 
placement of this lower bteral cartilage 


Fiff 73 Tissue mobilization The line of dashes indicate 
the mucous incisions through which the undermining is 
done that frees the cheek and lip tissues from the bone in a 
plane superficial to the periosteum The heavy dotted line 
across the nose indicates an incision in the unmg of the 
vestibule and through or above the lower lateral cartilage 
from which an undermining pbne extends between the e* 
lemal sba and the lower bteral cartilage as far down as the 
reflexion at the free border of the ab The coarse itippIioR 
indicates the extent of the undermining between the toft 
tissues and the bone The fine stippling ind/cates the area 
of undermining between the outer surface of the lower 
bteral cartibge and the skin of the nose The downward 
turn at the outer end of each fornix incision gives greater 
relaxation of the lip and is made just in front of the parotid 
duct opening Along the fornix the incision is made far 
enough away from the bone so as to leave a sufTicient full 
edee of mucosa to which to suture if desired 
fig J4 Thinning the spread ab The stippling mdi 
cates ao area from which is removed subcutaneously a 
wdlgc of the excess tissue that occurs ^tween the lining 
and covenng in the outer part of the Ibttcned ab Above 
and internal to the lip cuts indicated bj dashed bne only 
the subcutaneous tissue needed to nourish the skin flap is 
retained These steps greatly faabtate the subsequent 
molding of the nostnl and the lip flap supplements the 
floor of the vestibule (See I igure 56 ) 


hovv to do this, but we could find no descnption 
of a sjstematic plan recorded We ha\e, there 
fore, been led to work out certain dehmte plans 
for dealing with tissues surrounding the defonned 
nostril xvhich might be used in connection with 
any one of the accepted plans of lip repair 
The first step is to mark off on the lip the plan 
of the external skin incisions This will outline 
the rax\ surfaces to be united b> sutures Upon 
the accuracy of these cuts v\ ill depend the possi 
bihties of the ultimate result Therefore, xvhile 
they are first planned and measured off xvith the 
eye, they are checked up with fine pointed di 
\iders and pricked in with aqueous methylene 
blue solution on a fine “ crow quill ” pen or a hj 
podermic needle, before any cuts are made, so 
that the landmarks are not obscured by the under 


mining and the accompany ing flow of blood (Fig 
i7) 

After the lip incisions are outlined, it is well 
again to identify the pertinent points m the nasal 
distortion with which w c arc about to deal (Com 
pare with Figure 22 Figs 11,12,13,14,15,16 17, 
18, 19, 20, 26, 27, 29, 30, 32, and 33, which show 
various types of nasal distortions ) 

The first operatn e step is the mobilization by 
undermining of each distorted or displaced tissue 
This should release the restraining tissues from 
their underlying bony attachments, and at this 
stage cartilage may ha\c to be shifted in its rela 
tion to bone, its fellows, or the overlying skin 
(Fig 23) If necessary, excision of excess tissue 
between the lining and covenng of the flattened 
ala may be made at this time (Fig 24) The next 
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Fig 27A Fig 27B Fig 27C 

F’g 25 Restoration of the floor of the nose A Shows Fig 27 Nasal obstruction A, Shows a baby with an 
palate and labial fomix \iewed from below with lip and alardistortion similar to that shown la Figure 26 Besides 

cheeks cut away The "cross hatched" area shows the line thorough undcniunmg of the ala the proper relation of the 

of the mucous inasioos and undermining planes B lining to the covering was obtamed by 2 or 3 mattress 

Shows the path of this suture viewed from below and the sutures tied on the external surface, B This, m addition 

soft tissues bemg drawn forward from the bone C, Indi to the gauze packing giv es a much more patent nostnl 

the course of the chromic gut suture Mewed from in Fig 28 Nasal distortion The procedures illustrated m 
iront D, Shows the reposition of the tissues that results Figures 23, 24 25, 26 and 27 will restore the floor of the 

from the drawing up and fixation of this suture This su nostnl, base of the columella, and the floor of the ala m all 

ture should not include any derma or it may cause some infants and young children but in most cases after these 

hesitancy m healing The proper placing of this suture ts maneuvers have been completed, there is a downward 

ess^ltd to the proper molding of a dtslorled nostril droop of the inner half of the affected nostnl (see Fig 2 2A) 

Fig 26 Nasal obstruction A, Shows a complete cleft In aU but older children this can be corrected by removing 

m which the ala is drawn out into a flat band, the lining acrescent of skin A from above this distorted part of the 

wall being relatively the same length as the external slun border and sutunng the resulting defect as shown in B 

rovenng If this flat ala is tubed into a nostnl, even after Ordinanly, the excision goes down to, but not through the 

the Iinmg IS separated from the covenng, the lower lateral underlying cartilage If it has not already been done ’this 

cartilage and the skin lining will bend into and cause an latter is thoroughly freed from the overlying skin by m 
obstruction m the nostnl as shown m B Packing the nos sertingadissectmgsassormtotheopemng before the ^fect 
tnl With gauze and retaining the pack for some days after is sutured This sutunng then draws the slumped cartilage 
the operation will help correct this Greater accuracy m up to its proper level hen indicated this crescent should 
uistnbutmg the Immg is obtamed by through and through be removed before the mscrtion of the mattress sutures 

tnattress sutures (Fig 27B) Formerly, we incised the shown m Figure 27, but the latter is necessary only if the 

oucosa and lower lateral cartilage to lessen this deformity outer half of the ala has been flattened out m a straight line 
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Tig 29 \ Fig »9B 



Tik 30A Fig 3 oT> 
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Fig 29 Nasal distortion In young infants this cres 
centic removal may be necessary to correct a downward 
d placement of the cartilage shown in Figure 32A but not 
the flattening shown in Figure aaB In the case here slMwn 
the B deiormity shows very plainly but if viewed directly 
from the point, it may be seen that the A deformity is not 
present, tnerefore it was not necessary to remove a cres 
cent from above the inner half of the nostril m this infant 
Fig JO h«asal distortion In this infant with only a 
partial cleft the downward droop of the lower lateral car 
tilage shown m Figure 22A was quite pronounced, there 
fore a crescent was removed 


Step m the actual operation is the making of at 
least the upper part of the incisions on either side 
of the cleft lip Tor continuity of description, 
however, we will, for the present, assume that lip 



Tig 33A rig 33P 



Fig 33r Fig 33D 


Fig 31 Nasal distortion In this infant there is quite a 
deep notch on the unclefl side at the junction of the nostril 
border with the columella as seen from the front There* 
fore a crescent was taLen out on the uncleft side to make 
the two symmetrical 

Fig 32 Nasal distortion In older children and adults 
the manipulation and suturing shown m Figures 25 and 2S 
may not restore the proper relation of the 2 halves of the 
columella that is it will not correct the backward dis 
placement of the inner half of the lower lateral carUlage 
(Fig 22B) and to do this it may be necessary to split the 
columella deeply throui.h an external inasion and substi 
tutc a triangular excision for the crescentic excision de 
senbed m Figure 28 

Fig 33 Na«xl distortion Shows a 16 year old girl with 
pronounced cartilage distortion operated upon by the plan 
shown in Figure 32 \iewed from the front the border of 
the ala on the sound side presents a gentle concavity while 
on the cleft side it is of a very pronounced convexity In 
this case there was very little real bony distorUon of the 
nose and the whole nasal distortion was corrected by the 
operation on the soft tissues 

incisions have been made and proceed at once 
with the molding of the nostril 

The adjustment of the floor of the nose is made 
as shown m Figure 35, care being used to prevent 
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Fig 34 Suture scars In both these ca«es the greatest 
difiicultv m the re*operation is the elimination of scars 
caused by badly placed sutures In A the whole of the 
scarred area of the bp nas excised which made an unde 
sirable tightness from side to side In D the two transverse 
scars were excised individually and the defects closed by 
hne skin sutures in the hope of making these less visible 
Fig 35 Suture scars Objectionable suture scars can 
be avoided by placing all stay sutures from the mucous sur- 
face and approximating the epithelium with fine sutures 
that engage not more than i millimeter on either side and 
are not pulled too tight Horsehair is apt to make better 
scars than silk and the postoperative care of the wound 
ma> have something to ao with the result 
Fig 36 Mirault operation Lip incision e have had 
some difficulty in making out just what was Mirault’s 
original operation This picture is m Henry Hollingsworth 
Smith’s Surgery (1852) and is labeled ‘ Miraull’s 

operation ” It was upon tlus that the following operation 
was based, but the details as given m this paper were 
gradually worked out from our own expenence One might 
infer from studying the figures that the correction of the 
spread nostnl was not part of the operation (The usual 
nasal deformity is not shown ) Note also that the raw sur 
face correspondmg to A'C in our Figure 37 is longer than 
the C'B surface This will work out po5Sibly more satis 
factonly than our plan, m partial lip clefts, but for uni 
lormity we use the plan shown in Figure 37 in almost all 
ca^s of primary operation 

The statement has been lately emphasiaed that using a 
displaced flap in the repair of a Iip cleft would cause mus- 
cular distortions in the movements in the new bp, with 
this point in view, we have recently made a study, both 
directly or bj means of movie films, of about 30 cases 
operated on by this plan and in none of them, after the 
immediate postoperativ e stiffness disappeared, were there 
2ny asymmetrical contortions evident 
, 37 Lip incision, Mirault operation The pomts 

^ o, and C, and A',B \ and C' are the ones to be pricked in 
wiore the undcrmmmg A is placed on the mucocutaneous 


junction just above the point at which a line corresponding 
to the oblique base of the columella would intersect the 
vermilion Usually m a complete cleft of the bp, there is a 
very slight shallow notch m the skin at this point, B is 
placed just where the ridge that bounds the pmltrum on 
the opposite side meets the mucocutaneous junction, C is a 
point naif way between A and B ^Vhile it was stated that 
the points A D, and C were pbced in the mucocutaneous 
line m practice, they are put just within the sUn border so 
that when the incisions are made, the marks will still be 
visible as guides in placing the sutures In a partial deft, 
A IS located just on the mside of the defect of the lip instead 
of along the mucocutaneous junction which m this instance 
does not extend up this far 

On the outer side of the cleft. A' is put just beyond the 

C oint of the ala (see Figures 38 and 42) By drawing the 
p downward and outward the exact point where the ala 
joins the lip will become visible The placing of point C' 
requires some consideration It should be unoer, and 
rather internal than external to A', and at a vertical dis 
tance from the vermilion border equal to CV (see Figures 
43, 44, 45, 46 and 47J X is supposed to represent the 
future level of the vermilion border at this point, B' is on 
the mucncutaneous line at a distance from C equal to BC 
The distance from A' to C' must be equal to or less than the 
distance AC, but if A 'C is less than the distance AC, the 
cut IS brought to the proper length b> making it curved as 
shown in an exaggerated fashion in this illustration 
In sutunng the hp ^ 4 ' is brought to A ',C' to C,and B' to B, 
but before suturing B' to B it is necessary to make the m 
cisions B 2 and B'A", the method of doing which is shown in 
Figure 48 Before finishing the vermilion border, the 
length of the skin part of the hp on either side from the 
point of the ala to the mucocutaneous line is checked up 
for symmetry and if there is a discrepancy in length, it 
should be corrected at this time (see Figures 42, 43 44, 45, 
and 46) No cut is made from A' to B' at this time be 
cause some or all of the skin included within the area A 
C B' can be utilized in forming the floor of the vesti 
bule, a place that is sometimes very defiaent m Unmg 
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Fig 38 Lip incision Point of the ah Norinall> the 
edge of the border of the nostnl nhich is the border of the 
ala meets the ala labial crease at a >ery acute angle that 
points almost directl) toward the inidline at the le\el of 
the junction of the columella with the Lp In a scry 
s1ightl> spread ala the direction of this point ts not much 
changed the width of the floor being aue mostly to the 
fact that the base of the columella has dnfted over to the 
opposite side (sec I m this Figure) In a moderately spread 
deft the direction of the point of the ala will be downward 
and somewhat inward (sec ID In the young infant with 
a widespread complete cleft the ala is drawn into a tight 
band across the cleft and the direction of the point of the 
ala IS downward and outward as in in If the <-1 is always 
put in the direction of the point of the ala then when /I is 
brought into conjunction with 1 the ala will be pointing 
toward the midlmc which is the right direction 
Fig 39 Lip incision floor of the nostril Very rarely 


It apparmlly occurs that there is not enough tissue to 
form the floor of the nostnl More tissue for the floor can 
be gamed by momg f a few millimeters from the point of 
(he ala but always in the direction of its axis However 
this will Impinge on tissue that as a rule cannot spared 
and as a result the angle of the mouth on that side will be 
drawn toward the midhne (See Figure 4j ) 

Fig 40 Lip incision Vermilion border Figure 49 shows 
a central notch in the vermilion which in our earlier ei 
penence m this tvpe of operation was persistently annoy 
mg It was finally overcome by not continuing the cut 
CB directly through the vermilion border but from B con 
tinumg upward along the dashed line shown m this Figure 
to include s\l oi the available venmlion as part of this flap 
The manner of using this extra piece of \ ermilion is shown 
in Figures 48 and 50 

Fir 41 V crtical measurements On completion of the 
approximation of the skin borders of the cleft it is well 
to measure with calipers the vertical length of the hp on 
each side as indicatra by the dashed lines in this flipire 
If these are unequal, the cause and correction should be 
considered at tlus time 


the distortion shown m Figure 26D If neccssar>, 
the mattress sutures shown m Figure 27 are used 
Before they are put in, however, look at the pa 
lient squarely in front to see that there »s no 
downward droop of the inner half of the upper 
border of the nostril If there is such a droop or if 
the inner half of the upper border of the nostnl and 


the corresponding border of the columella make 
one straight line, then, in a j oung child, the cres 
cenltu: excision (Fig 28) is made In an adult, 
the plan in Figure 32 vs used (see also Figs 29, 30, 
and 31) The steps shown m Figures 27 and 28 
are earned m mind and if necessary are used and 
completed toward the end of the operation 
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Fts 43 Lip incision LocatinR /I' lie lakeitfot gran^ 
that the distance from the point of the ala to the tnuco 
cutaneous junction on the sound side of the lip is normal 
if it IS now found to be shorter on the cleft side than on 
the normal side, it may be that the point of the ala on the 
cleft side has been placed lower on that side than m the 
oonnal side (see 1) Bj Rinng more concavity to the m 
cisioa, X'C', A' can be sWted up to its proper level 
hut it may be necessaty to replace the original bunea 
chroBuc catgut suture (Fig 25) Itwillbenotedthatwben 
the discrepancy is due to a downward displacement of the 
point of vhc ala that it not disturbed the symmetry ol 
the border , , 

Fig 43 Lipincision LocalingC' If yl' has been properly 
placed, and the distance from the ala to the cutaneous wr 
der 13 short on the cleft side, it will probably be found due 
to having placed C' too close to the mucocutaneous bordw. 
that IS, C' \ ' is shorter than CX, otA'C is shorter than Ai,, 
or both A 'C and C'X' may be short Usually the angle of 
the mouth will also be found to be at a higher level than its 
fellow For the correction of this see Figure 44 
Fig 44 Lip incision Point C continued To correct 
the condition depicted in Figure 43» >t is necessary to 
lengthen the incision A'C bynLakmgUmoreconcaveana 
then suturing C' further along toward B as shown (see W 
and to compensate for this, either the flaps C'B wuhave 
to be shorten^ as indicated in the dashed line 10 II or the 
masion CB will have to be extended toward the sound 
side Shorteningtheflaps C'B'Z' as shovm m Figure 44 •* 
the more apt to be the correct method 



rig 45 1 45 



Fig 46 I 46 II 

Fie 4S Lipincision Point C' continued If vd' has been 
nut at the proper level, and the distance frorn the point 
of the ala to the skin border is longer on the cleft side than 
It should be as shown m II, this may be due to having 
made C'X ' longer than CX, as shown in I (see Figure 46) 
Fic 46 Lipincision Point C' conUnued This condi 
tion IS corrected by moving C downwa^ and outward as 
shown m I, and then uniting the point C toC to give the 
adjustment shown m n The stnped area shows amount 
excised m doing this 


The immediate proper adjustment of the hp 
itself IS of secondary importance to that of the 
ttostril No matter how poor the adjustment of 
the hp in infants, it will of itself pull the sei»- 
tated halves of the alveolar cleft into a good rela- 
tionship (Figs 2 and 3 ) (In older children and 


adults with unyielding bone formation, the sepa- 
ration may remain ) But a poor adjustment of the 
nostril will be followed b> increasing deformit> 
of the bones and of the cartilages of the nose 
The most important point m the operation on 
the hp IS not to excise too much tissue from the 
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Iig 47 Lip incision Point C contmueti If the outer 
lip fragment is deficient in size it will Ur found netessarv 
to place the point C a little external to the position of I' 
as shown in I of this figure and as a result on the comple 
tion of the sutunng it will be found that the comer of the 
mouth on that side will be closer to the midline than its 
fellow No attempt is made to correct this at the present 
If it IS in a young Eaby there will probably be considerable 
spontaneous improvement with growth 

Tig 48 Vermilion border lo locate the incisions^ / 
the ends of the a sermilion flaps are grasped with forceps 
and drawn across each other as shown in Tigurc 48 But 
these flaps are put on x ery little tension and the inasions 
are made a little closer to the distal end of the flap than 


5>ii He s»-ni 

apparently is necessary and the incision goes through the 
mucous membrane on the anterior surface of the flap on!) 
the di>ta! part not being entirel> detached (See Figure 
so) 

1 IE 49 \ ermilion border The notch shown in the cen 
ter of the hp was a persistent defect in an otherwise rather 
satisfactory operation until we learned to conserve all of 
the vermilion on the outer border of the cleft {see Figure 
40) 

Fig 50 \ ermilion border I illustrates the defect that 
IS apt to occur when the cut C B (Figure 37) is carried 
straight across the vemulion II shows the method of 
utilumg this extra bit of vermilion (see Figure 40) and III 
shows the flap in place As a matter of practice we coo 
serve the vermilion on both sides of the cleft and occasion 
allr the notch is so situated that it is the flap from the Z 
side rather than the (bp from Z side that we finally use 

Fig s* \ ermilion border Not infrequently when the 
liphas been thus far completed it will be observed that the 
visible vermilion border is too narrow on one or both sides 
as shown in I By making an incision on the mucous sur 
face corresponding to all or a part of the line shovi-n in I 
on one or Loth sides as may be needed and suturing the 
mucous lining more toward the mtdlioe as shown in II 
the hidden vermilion will be let down into view The 
8tn{^>ed areas are left raw to be later drawn together by 
«car The vertical incision as shown is not alwavs neces 
8ar> by running the transverse incision back far enough 
in the sulcus the mucosa may be stretched 


lip or anj at all from the lining of the nose It 
should be borne in mtnd that in wide open clefts 
of the lip and floor of the nostril, part of the ves 
tibular lining has slumped down until it appears 
to be on the surface of the hp, in which position 
It js in danger of mutilation unless the masions 


ha\e been propcrij planned Removal of an> of 
the lining causes permanent obstruction of the 
nostril Remov al of an exccssiv e amount of tissue 
at the cleft borders will make a hp that is a little 
too long from abov e dow nw ard or one that is ex 
cessivel> long and flat and shortened from side to 
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Tig 54 Fig 55 Fig 56 

Fig 52 Vermilion border A certain irregularity m the Fig 54 Retention sutures In babies with single cleft 
\ermilion border at or near the midline can be corrected two of these retention sutures are used The position of 

as shown in this figure For details, see legend under the lower one is illustrated in this figure The second su 

Figure 51 turc 1$ put in above the C point In adults, we sometimes 

, F{g 53 Retention sutures The retention sutures in use three sutures, one higher up 

the lip are usually of horsehair and put in from the mucous Fig 55 If there is a little extra fullness of the vermilion 
surface in the form of axertical mattress that preserves the visible on one side or the other it can be tucked up and 

full thickness of the hp, A shows the type of suture that permanently cared for with this suture, if the suture 

may be used with a moderately loose up, B shows the changes the relationship of the mucosa on the two sides 

suture used by Lane It is put m with a straight needle Fig 56 Diagramexplanatoryof theuseof theskmflap 
that punctures the skin on each side and re enters through Figure 37 and Figure 24 The incision has been 

fee ame puncture hole We find tlus useful particularly madeand the flap is retractingup into the vestibule After 

in the double harehp In young babies there is apt to be a the suturing of the hp has been completed an estimate is 

suppuration on the seventh or eighth day at the site of the made of the amount of lining reqiured for the floor and the 

skin puncture, due, probably, to having engaged some of lateral bulge of the vestibule If there appears to be a real 

theskin It IS annoymg to have such a complication occur excess it is trimmed along the dotted line /I' 0', and the 

at this time and to avoid it we make a small stab wound resulting cut border is united along the free edge above A 
through the skin at each point at which the needle is to The estimate of the amount of hning required should be 
emerge and try to make sure that none of the derma is very generous or the child may return later with a nar 
fi’gaged in the loop rowing of the floor in the back part of the vestibule that 

was not evident after operation 

Side and with an apparently protruding lower lip, finally abandoned on account of the difficulty in 
the degree of deformity depending upon the controlling the tendency of the reconstructed lip 
amount of tissue that has been sacrificed Bad to be martistically long The Owen operation, 
suture scars are almost as great an evil (Figs 34 which is a decadent form of the Mirault, was also 
35) Correction of these deformities im- abandoned because the results were still more 
mediately or later is difficult objectionable The logic of the Mirault plan is 

that a flap is taken from the upper part of the lip 
MIRAULT OPERATION where there is excess tissue and implanted into 

We have had experience with three different the lower border where tissue is most needed As 
operations consecutively The Mirault t>pe was the flap must of necessity carry vermilion border, 
taken up lo years ago and has been used ever this plan would apparently be the one best suited 
since (Figs 36 and 37) The Rose* operation was to partial clefts with only a slight notch How- 
. Operition for harelip j de chir , 1844 ii 257 Thi* « cvcr, wc prefer to uso this method in all cases of 

Snu^l o^%“ve more clearly single clcft rather than to risk vitiating the tech 

‘Surgery and Diseases of the Mouth and Jaw p 233 niqUC by WOtking With different Operations 
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I it( 57 I loot of the nou suture IV 1 t suture 
(ioes not control the nostnl directly and in spite of the 
chroma {mt suture shown in Fitrure s< that Mrt of the 
> estibule unmc on either side of the cleft that should form 
the floor will drop downward into the palate cleft fiivinj; 
somewhat the appearance shonm in I of this figure One 
or two sutures put in the floor of the nostril with a small 
heavy Lane palate needle as shown in 11 completes the 
tubing of the lining and corrects most of the difliculi) 
Theoretically one could put in this nostnl suture more 
easil> before putting m the /I 4 suture but/ 1 /t demands 
the greater accuracy and therefore comes first It is abo 
our practice to delay the removal of the crescent of sLin 
from the ala (Figure aS) until after the sutunng of the 
floor of the nostnl is completed Only then can one tell 
accurately just bow much of a removal is to be made 
(Fiirures »4 and 56) 

Fig 58 Nostnl retention suture To protect the union 
at the floor of the nose and Che upper part of the 1 /p dun/ig 
the first 12 ^ys the suture shown in this figure 1$ used, 
usually of double horsehair It loops o\cr a flat lead plate 


(I millimeter thick) in the sound nostnl «ell up on the 
septum and over a molded one in the ab labial fold Be 
fore inserting this suture the hsmostatic packing u re 
moved and before drawing the suture taut, the recon 
strutted nostnl is lightly packed with gaiue saturated 
with s per cent xeroform ointment made up m vaseline 
This keeps the nostnl distended to its proper sue and pre 
vents s leakage of scrum from the nostnl onto the suture 
line which btter is to be kept absolutely clean and free 
from clots 

Fig A, Ilxmostatic packing When the under 
mining incisions are made no attempt is made to catch the 
bleeders except possibly in adults out folded gauze is in 
serted into the undermining planes and pressure is applied 
from the outside until the active bleeding is controlled 
Unless the baby should be in bad condition these packs 
are removed before the lead plate suture shonn in Figure 
58 IS inserted and are reapplied after this The appron 
mate position of these packs is shown cfunngaitd after the 
Operation 


In examining an> case of complete single cleft 
of the hp in a young baby, the following points 
should be noted 

1 The ala is stretched into almost a straight 
band across the wide open bony cleft and the 
floor of the nostril is difficult to identify 

2 The base of the columella lies obliquely, 
lower on the cleft side 

3 The outer part of the lining of the vestibule 
has been displaced downward and inward 

4 The vertical distance between the TOint of 
the ala and the vermilion border on the cleft side 


may be shorter than on the opposite side and, 
therefore, the mouth slit has an obliquity which 
IS the reverse of that of the columella 

5 Though It may not be in evidence, usually 
enough tissue to make the nostril floor will be 
found ly ing below the base of the columella on the 
cleft side This is usually supplemented by using 
all or part of the small triangle between lines of 
incision on outer side of cleft (Figs 24 and 37) 
These art all important features in the topog 
raphy of the field upon which the ground plan of 
the new hp is to be laid out 
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Fig 6o Hamostatic clamps Shon-s two angled bull 
dog clamps on which, to pres eni them from slipping teeth 
have been placed on the outer blade and two corresponding 
holes dnlled in the inner bbde They remain in plaM 
while the sUn is being sutured The teeth puncture only 
the slin 

Fig 6 j 'E'tternal support the Logan clamp Some 
form of catemal support is desirable to supplemrat the 
sutures Many plans hav e been devised for doing tiu^ut 
the only satisfactory one which we have encountered is 
illustrated The point that gives it its pre eminence is that 
Logan made it in the form of a buckle b> which the 
slack which comes fiotsv the shppmg of the adhesive plaster 
can be taken up as it occurs ITiese are put on within an 
hour or so aher the operation , . ,, 

Fig 62 Breathing lube Not mfreciuentlj the baby will 
have difficulty in breathing for some days after the recon 

There is more apt to be an excess than a lack of 
tissue m the upper part of the Up, and, in miMt 
cases, some deficiencj in the low er part of the 
cleft The Mirault operation has been illustrate 
t'lth the flap turned from either border of the 
cleft, but it IS our practice always to turn the flap 
from the cleft side as it is easier to gi\ e s> mmetiy 
to the \ermilion border when the line of union is 
at the midhne It seems impossible, by an ac- 
ceptable means, to restore the philtrum, but we 
l^ck of one bordering ridge is not verj noticeable 
the restoration is otherwise pleasing 
The plan of freshening shown in the illustra- 
tions usually gives a pleasing Up, but every detail 


Fig biB 

stniction 0! the bp The nostn) that is not obstructed by 
packing IS apt to be insufficient or become obstructed by 
mucus, and the breathing may be obstructed either by the 
tongue or lips This is quite aetnmentalto the baby It is 
restless and loses w eight If such a baby is observed closely 
It will be seen that there is some obstruction to the respira 
lion at the mouth If a soft rubber tube is passed into the 
mouth just to the oral pharynx and fastened m place the 
baby will breathe comfortably, and the food can be admin 
istered with a dropper through the tube or along side of it 
The tube can be held b> a suture attached to a Logan 
clamp, or a longer tube can be used which is split as show-n 
in the illustration and fastened to the cheek with adhesive 
plaster or a round the back of the neck with tape The tube 
IS retained as long as necessary but is taken out of the 
baby’s mouth and boiled at least once every 24 hou.s If 
it IS too long. It makes the baby gag 

IS of importance, especiallv so is the adjusting of 
the mucous lining which gives the final little for- 
ward protrusion of the central part of the ver- 
milion border that is so characteristically “baby ” 
If the tria ngular piece of the hp bounded by ^ ' C' B' 
ij> completely removed, there is a tendency to a 
narrowing of the floor of the vestibule This has 
led to the practice of making the cuts ^'C', and 
CB', and suturing the skin without detaching the 
resultant triangular skin flap from the vestibular 
floor Later, when the floor 15 sutured, as much 
or as little of this flap can be retained as is neces- 
sary to insure ample width of the floor of the 
nostril 
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PRC OPI RATIVE CARE 

The deft lip is corrected fo'cr the open al 
\cobr cleft, if such a cleft is present), as soon as 
possible after birth During the first fen da>s of 
life there probablj remains some of the immunity 
to surgical shock nhich is ncccssaril> present 
during the process of birth Operation ma> be 
done in the first 24 hours In our series no deaths 
ha\e occurred from operations on 24 hour old 
babies During the period of jaundice, usually 
from the fourth to the tenth ua>, the clotting 
lime ma> be prolonged and operation »s not done 
in this period The technique of the operation at 
this earlj age is difficult but the advantages to 
the babj and Us mother outweigh the disadvan 
tage to the surgeon 

Thorough phvsical examinations, as for all 
surgical patients, are neccssarj Active skin m 
fections, respiralorv infections — real or suspccterl 
— and prolonged clotting or bleeding times are 
contraindications for operation The patient 
having been accepted for operation, feeding 
should be allow ed to w ithm 4 (0 6 hours and water 
to vsithin 2 hours of operation A final check on 
the phvsical condition should be made just before 
operation A blood donor should be available 

POSTOPERVTtVE CVBL 

Immediaiel) after the operation, the bab> is 
put m the care of a special nurse and is kept m 
the operating room until cntirch awake from the 
anisthetic and it is certain that the airvva> is 
open, that bleeding has ceased, and that shock is 
not present Tap water is given b) rectum lo all 
patients, and if neccssar>, saline under the skin 
If much blood has been lost or shock is present or 
suspected in small infants, 20 cubic centimeters 
of the parent’s whole uncitrated blood (without 
necessit> of matching) is given under each pec 
toral muscle, and the areas are massaged until no 
lumps can be felt If the depressed state persists, 
an intravenous transfusion is done 

The patient is placed on his abdomen to allow 
blood to run out of the mouth The continuance 
of haimorrhage is closely watched for bv the nurse 
and surgeon A catgut stitch, which is put 


through the longue at the start of the operation, 
IS left in and giv es a good sure vv av of maintaining 
control of the tongue, and, therefore, the airway” 
while the patient is waking This stitch is left in,’ 
in infants and children, throughout the first night 
Immediate attention is given the lip It is kept 
clean of blood and mucus by almost constant 
gentle wiping with small gauze squares soaked in 
a solution of equal parts of alcohol and boric solu 
tion This IS especially important during the first 
few hours, as the blood scrum that oozes out at 
ihto time, if allowed to remain, will make a very 
hard crust over the suture line 
When fully awake and in satisfactory condi 
lion, the patient is returned to the ward Airwavs 
must be kept open, and possible hemorrhage 
must still be watched for Trained nurses and 
resident physicians arc necessary for continued 
success in caring for these patients Breathing 
tubes are frequently u«cd (Fig 62) 

If the lip has been kept clean during the first 
few hours, the aftercare while simplified must 
still be thorough If crusts form, they may be 
loosened by wet packs or cold cream and then 
gently separated from the stitches If there is 
superficial cellulitis or infection around the suture 
line, wet packs should be kept on most of the 
time The quartz light is frequently used, both 
locally and generally 

For the first 24 to 48 hours, feeding is done 
with a sterile syringe with rubber tip, or with a 
spoon After this, the baby may nurse the breast 
or use the nipple Water by mouth is given as 
soon as the child will take it, and feedings are 
begun the same day (In repair of palates, nip- 
ples are withheld for 2 weeks after operation ) 
1 he patient’s hands must at all times be keptav^ay 
from the mouth For infants, a special cufl of 
wooden tongue depressors sewed into cloth is tied 
around the arm These may be incorporated in 
the sleev cs of the under lackel I or older children 
(and adults li necessary j padded anterior wooden 
splints are applied to prev ent flexion of forearm 
The packs under the lip arc removed m 24 
hours The skin sutures are removed in 5 da\s 
and the deep sutures in 12 davs 
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C HONDROMATOSIS of the joint capsule, 
first described m the >ear 1900 bj Reichel, 
lb a condition about %\hich little is known 
In the English litenturc contributions tb our 
knowledge have been made bj Henderson and 
Jones More recent articles on the subject mav be 
found m the German surgical literature Of late 
the disease has been recognized more often 
because of this interest Tor example, rorsseU’s 
\-ra) plates showed the disease but he did not so 
name it The X-ra> plate is still the only safe 
means of diagnosis Therefore, more X-ray plates 
of joints must be made in ill defined joint disease 
It IS true that e\en an X-ray plate maj be a 
source of error Schmz, m his compendium, 
states “The cartilage foci mav not be discernible 
m the X-ray plate, they become visible only when 
they calcify and ossifj at the center ” Hesse 
describes a case in which chondromata ^were 
present but they were not apparent m the X-ta> 
film Even though visible as chondromatosis in 
the film, It ma> be described as osteochondromaia 
One should say that a chondromatosis of the joint 
capsule IS not an ossification but a calcification 
With these exceptions the X-ray picture is, and 
probablj will remain, the decisive factor m 
diagnosing chondromatosis of the joint capsule 
In spite of the fact that chondromatosis of the 
joint capsule was described 30 vears ago, man> 
authors still are concerned principal^ with its 
etiology They apparently have given up the 
theory of Reichel — the transformation, the result 
of an infectious process, of the synovial membrane 
into a cartilaginous tissue At the present time 
two other theories occupy the foreground 
literature the tumor theory and the theory of the 
origin on a metaplastic basis as a result of chrome 
irritation The principal proponent of the first 
theory is Lexer with whom Janker, 
Henderson, Rostock, and others agree The 
hypothesis of Mueller that chondromatosis of the 
joint capsule is a malignant formation or tumor 
may be refuted, as one could never be certain that 
an infiltrative growth w as present The ad v^at^ 
of the latter theory are, among others, Lotsch and 
heckmann Ivarsson , 

As w e are not m possession of material obtained 
at operation for the purpose of microscopic study , 


we cannot take a definite stand as to the question 
of etiology How ev er, w e believ e that the relativ cly 
great number of cases m our senes not only 
justifies a report of them but we believe from our 
experience with them that we are in position to 
make a statement as to the etiology 
While there are still many acknowledged facts 
regarding the complex subject of chronic trau- 
matic and non-traumatic lesions of the cartilages 
(such as osteochondritis dissecans, arthritis de- 
formans), there are still differences of opinion 
among the different authors Kappis states 
“The arthritic formation of cartilages m the 
capsule becomes m part so overnch that, on 
macroscopic examination, one may gam the 
impression that the lesion is not an inflammatory 
process but rather a turaor lormation Haberler 
sa\s that the genesis of chondromatosis is not on 
the basis of a formation of tumor tissue 
A consideration of the actual facts, honever, 
permits us to sa> that there are graded transitions 
between osteochondritis dissecans on the one 
hand and arthritis deformans on the other and 
also that there are transitions between the latter 
and chondromatosis We believe that chondro- 
matosis of the joint capsule is a disease entity and 
would wish to apply this fact m a theoretical sense 
rather than in a clinical one Therefore, m speak- 
ing oi this disease, we would prefer to use the 
term “chondromatosis” with secondary arthritis 
deformans, in the same sense that Axhausen used 

the term , . j 

In Case 6 we have a case of chondromatosis m a 
congenitally deformed elbow joint We believe 
that m this case it would be logical to search for 
the etiological factor m a disturbance of develop- 
ment Nevertheless we believe that this mode of 
origin should not be considered as the usual one 
evwi though such a theory might be applied in the 
majority of cases 

This leads us to the very important question of 
the influence of a traumatic factor in the origin of 
chondromatosis Trauma, as an etiological factor, 
K naturally refuted by the adherents of the tumor 
theory, but it is accepted as a contributing factor 
at least by some authors (Boehm, Hesse) In our 
opinion e\en a single trauma might be sufficient 
to cause a joint, altered by chondromatosis, to 
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Ii(^ I MjosstJS o^Mficana after luxation of the elbow 
Joint The ossifications are not in the joint capsule but in 
the muscle insertions 

become painful and therefore unfit for function 
On the other hand we be]ic\c that chronic rcpeti 
tion of a trauma should not be rejected as a 
starting point in thcetiolop of chondromatoMsof 
the joint An example, therefore, ma> be seen m 
Case 9 in which chondromatosis occurred in an 
elbow joint which had been subjected to repeated 
trauma, the result of an carl> separation of a 
cond>Ie of the humerus It will hardl> be ncces 
sarv to show the great importance of this question 
and the many difficulties attendant upon cstab 
lishing this fact No doubt e\er\ case will ha\c 
to be judged with the utmost care and as an 
absolute entity taking into consideration all pos 
sibilitics of etiology 

The reason the clinical diagnosis is so extremely 
difficult IS that the symptomatology of chondro 
matosis of the joint capsule may be hidden by the 
sy mptoms of some other chronic non inflammable 
joint diseases or that the chondromatosis ilscj/ 
shows no characteristic symptoms at all It would 
be useless to enumerate all of the possible 
symptoms which chondromatosis might present 
no pathognomonic symptom will serve for all 
cases But if one has in mind the possibility of 
chondromatosis of the joint capsule, he should be 
able to make, m classically advanced cases, a 
purely clinical, correct diagnosis, in all other 
cases, however, not to mention the already 
discussed rate exceptions without calcification, tne 
\ ray picture will be the decisive factor in the 
diagnosis 

In the differential diagnosis first arthritis 
deformans should be ruled out and then osteo 
chondritis dissecans Chnically this ivdi be almost 


impossible, even if the age and the history reveal 
ccrtirn hints Only by meansoftheX ray picture 
can one distinguish chondromatosis of the joint 
capsule from the other lesions already mentioned 

We wish to say that an \ ray picture of a fully 
developed chondromatosis of the joint capsule is 
so characteristic (hat there may ^ no reason at 
all to consider other joint lesions The roent 
gcitologist will alway s hav e only to distinguish the 
initial stages of this disease from other chronic 
joint lesions and the difTerenlia! diagnosis between 
chondromatosis and osteochondritis will be estab 
lished In the latter the cartilage foci in the joint 
capsule will be missing, they are exclusively mtra 
articular or only ready to leave the “bed ” In 
case of doubt this ‘ bed alone will establish the 
diagnosis between chondromatosis and osteo- 
chondritis dissecans, as the ‘ bed” may resemble 
a defect in the cover of the cartilage of the relative 
joint surface 

The decision as to whether a chondromatosis of 
the joint capsule or an arthritis deformans is 
present as has alreadv been said, will usually 
depend on the \ ray picture The characteristic 
variations of arthritis deformans on one hand— as 
pad> on the edges variation of the shape of the 
joint ends defects of the cartilage, and reduction 
of the joint cleft— and on the other hand the 
characteristic cartilage islands m the capsule and 
m the joint in the presence of chondromatosis— 
with or without secondarv arthritis deformans— 
arc «o unequivocal that there may be no doubt of 
the correct diagnosis The picture is different in 
cases of arthritis deformans in which cartilage 
exuberance arises m the joint synovial valli In 
such cases it will at limes bt difficult to be certain 
as to the diagnosis All authors state there are 
really but few arthritic variations m chondro 
matosis of the joint capsule Therefore the 
relative number of the cartilage islands to the 
arthritic changes will make possible a definite 
diagnosis As we believe there is a narrov 
boundary between chondromatosis of the joint 
and arthritis deformans, perhaps these borderline 
cases should be considered as merely transitional 
forms 

Tor the experienced observ er of X rav pictures, 
the differential diagnosis between chondromatosis 
of the joint and calcareous bursitis will not be 
difficult to make In addition to the \ ray 
findings, the history iviJ) reveal the possibility of 
hxmophihe joints The history, the shape, and 
the position of the calcified placques will easilv 
establish the differential diignosis between this 
and myositis ossificans Trauma or luxation of a 
joint (particularly the elbow joint) will hardly 
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Fig? 2 and 3 Right elbow T\?o small shadows are 
pre ent near the head of the radius 


ever be absent m the historj of m> osUis ossificans 
The ossifications may not be found so frequently 
in the joint capsule as in the muscle insertions and 
in the ligaments The structure of the bones may 
easily be seen with the X ray, and this is not the 
case in chondromatosis Figure i shows the elbow 
of a young man of 18 years who had a classic 
myositis ossificans after luxation of the elbow 
Bony deposits are seen especially m the lateral 
ligaments and show distinct bony structure 

Eleven cases of chondromatosis of the joint 
capsule were observed m the surgical chnjc and 
the policlinic m Zurich I w as permitted to study 
3 other cases which came from the physical 
institute for therapeutics (Professor Veraguth), 
and another case from Professor Clairmont’s 
private practice The X*ray pictures all belong 
to the scientific collection of the X rav institute 
of the “Cantons” hospital of Zuerich and have 
been kindly loaned to me by Professor Schinz I 
wish also to mention Dr Fnedl assistant at the 
X ray institute, who has helped to revise the 
X ray pictures and has gi\ en me his opinion on 
them 

It IS quite interesting to compare the X-ray 
pictures made at different times Unfortunately, 
not all of our patients could be followed We 
therefore have only one set of X-ray pictures of 
many of them Some pictures have been omitted 
because they do not show anything in particular 
or because they are not suitable for reproduction 

Case i N G Policlinic No 3414-28 Patient relerred 
Imm the medical policlinic of Zurich with the diagnosis of 
chondromatosis of the joint capsule In August 1927 the 
patient had a paralysis of the right ulnar nerve as a result 
of pressure I he paralysis disappeared entirely within a 
>ear In August 1927, by nay of precaution, an \ ray 
picture of the right elbow was made This showedncar he 
head of the right radius two small shadows which could not 
oe qmve tTplamed (Figs 2 and 3) It was not until 1928 
, ^ fhe patient complained of limitation of motion wh n 
stretching his right elbow Several X ray pictures were 
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Figs 4 and 5 The same case i year later Calcifications 
in the joint capsule on the volar side in the radiohumeml 
joint Typical chondromatosis 

rrude at different times They shoned (Figs 4 and 5) a 
typical chondromatosis on the volar side in the radio 
humeral joint The number and the size of the chondro 
mata grew 

The case shows nothing especially remarkable 
It only emphasizes the importance of better 
follow-up of the patients from time to time if a 
center of calcification near a joint cannot be 
definitely diagnosed 

Case 2 ME aged 41 years, Policlinic No 452-25 In 
1909 he had an accident, injuring his right elbow m a 
machine Hevvasunfitforworl;for3t04weeks Thejomt 
grew thicker but so slowly that the patient hardly noticed 
It In 192$ an uneTpected sudden movement while he was 
working produced a severe pain in the right elbow ASler 
this accident he had limiUtion of motion up to about no 
degrees Examination on February 5 1025, showed a 
sweUing of the entire right elbow joint The swelling felt 
paste like and granulous but was not fluctuating It did 
not have the appearance of an inflammation Extension 
amounted to 120 degrees flexion to 75 degrees The \ ray 
picture showed (Jigs 6 and 7) that the joint Capsule was 



Iig 6 rig 7 


Figs 6 and 7 The elbow i» surrounded by a great 
number of round and oblong calcified knots Near the 
radius head is a colony of ‘young’’ chondromata, only 
slightly calcified The head of the radius is enlarged and 
osteophytes are present m the edges 
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/ iffs S and 9 CaJcfficd chondram-ita m fhc joint can«ulc 
itualed onl) on the \olar «i>lc of the ndtohumml joint 


intcrspcrwd »Uh round and oblong <alafe<l knots of (rroat 
and hazelnut size The larger knots shoue<t a light center 
and a dark ptnpheral ehell The joint <klc itseW«ho«red no 
calcified knots llesides there existed a marked arthritis 
deformans characterized osteophjtesof the edge of the 
enlarged head of the radius or medial and lateral epi 
condyles of the humerus The joint contours «ere uneven 

The hisior\ ol this case shoKcJ {«o absolufc/i 
simitar traumas '^s a result of the first (he lesion 
deteloped without s\mptoms but as 1 result of 
the second the joint was made unfit for work 
The growth of the chondromatosis islimb b\ 
apposition 13 beautifull) illustrated m (he rcent 
genognm 

CvSE j H\\ aged ji years folichnic No ion iS 
I’atient returned for exanunalion to the surgical Policlinic 
early in November igaS In 190S patient suffered a 

tiaunu iMlh strong thickening of the nghl dliow On 
lebruary lO iqiS he fell on the staircase knockini, his 
right elbow which had previously been absolutely hralthv 
The joint swelled and became painful and motion m the 



Fig 12 Numerous oblong and round distinctly calcified 
bodies lie on the volar side of the radiobumctal joint No 



I Iff 10 Fig It 


Firs loand it Hot h joints (radiohumcralandhumero 
ulnarj surrounded and partly filled with a great number of 
strong calcified larlilige txxlies arranged m the shape of 
grapes 


joint was bmileil beven days after injury an \ ray 
photograph was taken and showed 0 chondromatosis of the 
fiKht elbow (The pictures were kindly given to me by Dr 
Roppaner Samaden ) \t that time he had burning pains 
in (he joint and extension was reduced bv ti degrees 
Heavy friction was noticeable if the joint was forcibly 
moved The \ ray-photogranhs (Hrs Sando) showed the 
typical picture of a purely volar chondromatosis with slight 
secondary arthritis deformans involvement Comparison 
of these roentgenograms with the first \ ray pictures 
showed that a number of the calcified cartilage islands 
had tnenased m size No ehondromata were present in 
the joint clefi 

In this case as in the preceding, the patient had 
had tnocIearJv marked traumas, the hrst hating 
been received some lime before the second 

( \N» 4 J J igcd u years I*o!ielm:e No 6zi-z4 
Unfortunately no details ol the history of injury arc 
available among the records of the cbirurgical pobclvn c 
and the patient did not answer our follow up letter How 
ever the \ raypicturcsshowsuchancxlensiveandtvpical 
chondromato is of the elliow joint that we are reprooucini, 
them (I IRS TO and iit Numerous calcareous cartilage 
shadows arranged in the shape of grapes are discernible 
They partially surround the volar as well as the dorsal side 
of tfie joint and lie between the radiohumeral and the 
humcio ulnar joint 

C VM s It I aged »o years Policlinic No 51^4 sr 
latient is supimved always to have been healthv The 
prcsenl illness began 1 years ago when he noticed pain in 
the right elbow when it was moved The arm hari never 
lieen injured \t first eaten ion was restricted he felt as if 
there was something too short in the joint Later flexion 
waslimited There were times however when be was free 
of pain When the weather changed the pain was aggra 
vated Three months before the examination the patient 
who enjojed strenuous fllfiJetjcs began framing by lifling 
and throwing Thereafter the pain became so much worse 
that he came to the I oliclmic The \ ray photograph of 
the right elbow (Iii^ i*) showed intact bones and very 
sharp joint contours On the volar side of the distal end of 
the humerus were a gnat number of oblong and round 
bodies these showed cala/ication in Jajers CirtdaAe 
bodies were not definitely shown in the joint 
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Fig 13 Fig 14 

Figs 13 and 14 Congenitallj deformed right elbow 
joint Subluxation of the radius with exostotic thickening 
of the head of the radius Osteophytes present on edges 


The patient did not appear m the follow-up as 
he was so bus> He wrote that, in his opinion, 
there had been no change in the condition of the 
joint, since the year 1921 We, therefore, believe 
that the condition must be a chondromatosis of 
the elbow joint which arose independently of a 
trauma As the patient is a mason and continues 
steadily to do the heavy work of his trade, it 
would seem that the condition of the joint has 
either remained absolutely stationary or that the 
development of the chondromata of the capsule 
has progressed very slowly The patient is 
entirely fit for work 

Case 6 H A, aged a? years, Policlinic No 567-24 The 
patient stated that since be was 1 8 years old there has been 
a certain limitation of motion in both elbows Early in 1924 
the patient had pains in the elbows for 4 w eeks Following 
this there was limitation of extension Since then there has 
been no recurrence of the pains hat troubles the patient 
luost IS that he cannot mo>e the joints at once after they 
have remained for some time m the same position He 
therefore has to move the joints slowly at first For 
ordinary work the patient has no trouble at all Both 
elbows present an abnormal projection of the bead of the 
radius toward the radial side y\Tien passive and quick 
movements are made the examiner has the sensation on 
tolar side of the joint of a free body jumping off between 
his fingers Dunng such movement the patient suffers pain 
Active motion causes no pain At no lime is there an 
appearance of squeezing in Strong grating is notiieable in 
both joints, but is more marked on the left than on the 
nght Pronation on the left side is impossible and on the 
nght side is v ery limited The left arm is continually kept 
in a fixed middle position Flexion on both sides is possible 
up to 60 degrees extension up to 130 degrees The X ray 
puUures of both elbows are absolutely identical Figures 13 
and 14 are photographs of the right elbow Pea and hazel 
nut sized calcified capsule chondromata are seen in the 
wpvule of the radiohumeral and the humero ulnar joint 
U«ides, there is a congenital anomaly a subluxation of the 
l^'us with exostotic thickening of the head of the radius 
The head of the humerus is not fully developed but is in 
only a rudimentary stage I^rge osteophytes are present 
on the edges a sign of a marked arthritis deformans As 


Fig JS Fig 16 

Joint capsule contains numerous calcified chondromata 
Figs isandrfi Same case as m Figures 13 and 14 but 
the chondromata are more densely calcified and are larger 


compared with pictures taken in 1924 Figures 15 and 16 
taken in 1928 show a distinct increase in the capsule 
chondromata 

The diagnosis would, therefore, seem to be a 
chondromatosis of the joint capsule m a congen- 
itally deformed joint As alreadv stated, we 
attribute the lesions m both elbows of this patient 
to co-ordinated disturbances of development It 
is remarkable that the patient can correctly carry 
on his work as a mechanician in spite of the high 
grade deformity of both elbow joints 

Casi 7 kj aged 1 1 years patient of Prof Clairmont 
This youth stated that ne was hindered m extending his 
right elbow while phyirig tennis He complained of no 
other difficulties Exarmnation of both elbow joints 
showed nothing remarkable except the limitation of exten 
Sion mentioned To determine whether a similar lesion was 
present on the left side, \ ray pictures of both elbow joints 
were made Figures 17 and 18 are photographs of the right 


Fig X7 Fig 18 

Figs 17 and 18 Right elbow One round shadow is seen 
on the volar side of the humero ulnar joint The form and 
construction are typical for capsule chondroma 
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Dg 19 Iig JO 

Pjg 19 Sevenngof «piph)-sisof the«pican<t>km(dium 
humeri 

Figs JO and jj The same joint as Figure 19 9 >ears 
later Calcified ebondfoms in the capsule ol ihe bumr/o 

elbow A round lime shadow of stratification is present on 
the solar side of the radiohumeral joint llie rocntgenolo 
mst suggested a probable diagnosis of movable foreign 
body The patient wished to be operated on so on Sep 
tember > 19:6 an nrthrotomy of the right radiohumeral 
joint was done Together with thesynoiu two %ery small 
strong gray knots came out when the joint wasopened but 
no movable bod> could be found in the joint However (he 
body seen in (he \ ray photograph on the volar joint 
capsule insertion of the humerus was found to extend into 
the joint as a cherry stone sired prominence wbKh was 
excised \\ ith the probe the eminentn capiuta felt some 
what softer than the other cartilage 

Roentgenot,rams of the left elbow also showed calcified 
cartilage islands ol somewhat smaller sue within the 
capsule ol (he radiohumeral joint 

In this case the diagnosis would seem to be 
chondromatosis of the joint capsule in both 
elboMs in spite of the fact thit the patient tv is 1 
joung bo> nf onl> is>earsofage J he hislorj of 
a trauma could not be found The softness of the 
cartilage on the eminenlia capitata m‘i> be 
considered as the \erj beginning of in irlhntis 
deformans Because the patient went abroad a 
follow up examination could not be obtained 

Case 8 S G Policlinic No 551-15 In July tgtd 
patient slipped in a stable and apparcrlly liactwcd the 
right arm near the elbow He was treated at the sunticsl 
clinic The \ ray picture taken m 1916 (Iig 19) showed 
no fracture but an old separation of the cpiphjsisof internal 
cpicondjle of the humerus The patient aftetwanl wwVed 
without difficulty Later however he suHered increasing 
pam and liniitalion of motion in the tight e'bow which 
caused him to visit the clinic The epitondyfes were 
sensitive to pressure At the side of the lateral epicondyle 
of tbe humerus down in the pit toward the olecranon was a 
free body which could easily be moved I xtewnon was 


Fig Ji 

ulnar joint Great osteophytes of the edi.c on the radius 
head 0>trophjtic lajTrs on the place ol the internal 
epKoftdyle of the humerus 


possible to 130 degrees flexion to 80 degrees Extreme 
pronaiion and supination were painful The \ ray 
pictures made in 19*5 (Hgs 29 and ji) showed twjical 
ekondfomatosis involving nnncipallj the capsule of the 
humero ulnar joint In addition enormous changes re«em 
bling arthritis dclennans— osteophytes on the head of the 
radius— were present on the ulni andonbothepicombf** 
Ovieophjtic bjera were teen on the medial side of the 
metaphysis of the humerus The joint contours were 
uneven the joint cklt moderately narrowed 

The enormous v analion in ihis elbow joint must 
be due to a tnumi (separation of the epiphvsis) 
which vvns not recognized although it probabl) 
hid been present since earliest jouth In all 
probibiiuv the chondromatosis and arthritis 
ileformans ma\ not be considered as the origin 
and cause of the dilTicultv but as co ordinated 
factors in the production of the chronic irritated 
state of this joint 

Cas( q loliclinicNo jiSj-jS Patient was 60 yean 
of age The hislorv at the lime lie entered the surgical 
poltcliiiH. revealed that patient had hid much pain Nnce 
earlv in 19J6 he had had pain in the right knee which was 
tspeciany noticeable when he arose from a sitling position 
and while he was standing on his fret and as well when he 
mounted stairs but he had no pam when he walked on 
level ground or when he «at still Patient had consulted no 
less than 7 or 8 doctors He had received all sorts of treat 
ment including the violet and \ nys and he had taken all 
Linda o( medicine and household retncdiesbul had not been 
Tctivved With the exception of very slight thickening the 
Tight knee showed no pvtholoi,ical conditions However 
flMtOR and extension were greatly restricted and caused 
paid The joml was also sensitive to pressure to the side of 
the patelh where the patient stated he was injured years 
ago The Vray photogriphs (^l^s jj and jj) show 
ctendromatous knots varying m size from that of 
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a pea to a bean on the back of the right knee joint The 
chondromata in\oIved the joint cleft No osteophytes 
were present on the edges, the joint contours were rough 
Calcined chondromata were present in the metaphj'Sis of 
the nght femur 

The presence of chondromatosis of the joint 
capsule and at the same time bone chondromata 
would indicate a congenital genesis Whether 
the pam and the limitation of motion of the nght 
knee had been due only to the chondromata of the 
capsule, which realK w ere not so large, or whether 
the pain had been caused b> arthritis deformans 
m the right hip, cannot be definitely stated But 
as the left hip and the left knee w ere absolutely 
normal it is very probable that the chondroma- 
tosis was the original lesion and the arthritis 
deformans of the hip was produced onl\ by the 
inactivity of the knee 

Case 10 G E, aged 43 years, female, teacher The 
patient had had pains in her knees for a long time She was 
not quite sure whether the left or the right knee gave the 
most trouble Her knees frequently gave way and she felt 
very unsafe She could give no reason for the affection In 
the year ipjd she had had a course of medical treatment 
and her condition rapidly became better after a course of 
sea baths She evidently never did have strong knee 
joints In August, tpsS, the pam m the nght knee re- 
turned, probably caused by a sudden movement This 
joint since then nas shown the typical squeezed m appear 
atice The knee was swollen, the contours somewhat 
deformed e^eciallv the upper part being bent upward and 
to the side The patella was mov able, the knee could not be 
entirely extendea but stopped at about 165 degrees Eaten 
Sion was painful There were no abnormal mov ements and 
no free body could be palpated Circumference 34 5 
centimeters With all movements there vvas a marked 
cracking sound Examination of the left knee showed no 
effusion, normal mobility, heavy cracking when moving 
and circumference 33 centimeters The anteroposterior 
X ray photographs of both knee joints and the lateral 
V ray picture of the nght knee joint (Figs 34 and 25) show 
pea-sued and bean sized calcified cartilage shadows 
especially on the front side of both knee joints Arthritis 
deformans was ako present m both knees the lesion being 
™ore pronounced on the left than on the right side 
Roentgenograms made m 1928 showed that the lime 
deposits had increased and that the layer of the calcified 
oodles had changed Free joint bodies had already 
appeared on the nght -ide and this would explain the 
appearance of the joint 

This was a case of typical chondromatosis of the 
joint capsule of both knee joints for which no 
satisfactory cause could be found The fact that 
the lesion was bilateral w ould suggest a congenital 
genesis The cartilage bodies showed very slow 
powth However, m the right knee they have 
begun to separate from the capsule There seems 
to be no explanation for this or the fact that it did 
aot happen also m the left knee 

, 9^’’*^** H E agedjfiyears No 2237-38 Thepatient 
aad been conservatively treated in a hospital for a foreign 
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Figs 22 and 23 Right knee Small round shadows in 
the joint cleft and m the back of the capsule Calcified 
chondromata in the metaphysis of the humerus 

body m the left knee The knee at that time had been 
greatly swollen and could not be fully extended The 
aticntbebeved that the lesion was caused by the fact that 
e had to do most of his work in a kneeling position In 
1014 he suffered a new knee joint effusion For the past 3 
years he has had intermittent pain m the knee and some 
limes the onset was so sudden that he could scarcely bend 
the knee The patient had noticed on the posterior middle 
ortion of the knee on odd body which protruded but which 
p could press back himself, when this body had been 
repiiccd the pam disappeared One day early' m Sep 
tember 1928, the patient suddenly arose from the kneeling 
position whereupon he felt such a sharp pain that he could 
not extend the knee and could not stand on bis left leg 
He massaged the knee with a rotating movement and thus 
succeeded in relieving the condition These attacks have 
since that lime been repeated as often as 20 to 30 times a 
day Thepatient could always feel an odd body, sometimes 
at the side, sometimes in the middle of the patella and 
sometimes under the quadriceps tendon The patient had 
always been successful in ebminating the pain by the mov e 
ment described The left upper thigh showed 2 centi 
meters atrophy as compared with the right Complete 
extension was possible but flexion was moderately re 
stneted The X ray photograph showed a round, calcified 
body in the knee joint cleft (Figs 26 and 27) and another 
one in the rear portion of the joint capsule near the head of 
the fibula It was supposed that two free bodies were 
present in the left knee, and operation was advised and 
earned out in October, 1928 The left knee was opened 
through a Payr incision, which made possible a close survey 
of the whole joint In the upper recess an odd body the 
sue of a cherry was found and removed A second free 
body, however, could not be found in spite of the fact that a 
xery chise scrutiny of the joint was possible and that a 
diagnosis of such a body bad been made The second free 
body was evidently in the joint capsule The control 
photogiaphsof 1929 showed that the free body which could 
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not be found at operation stilt lay in euctly the same 
position as it did in jqsS The roentcenocrams also showed 
three other round bodies slightly calcitiod in nearly the 
same position as the (fee body remot ed at operation The 
follow up examination showed no elTusion in the left l-nee 
joint but seierc fnetion with each mo%enient 

The case is interesting for two reasons, (1) The 
extreme squeezed in appearance ctused bj a loose 
cartilage botl> vthich made necessarj arlhrotomy 
and the removal of the loose bodt (z) the follou 
up after a tear showed a recurrence with in even 


liR »7 

joint cleft wan ovoul 
compact cartilage shadow also a smaller round body 
quite near the head of the fibula 


greater number of capsule chondromata than 
were present before operation 

Case 12 R G seed jy years (patient at the Institute 
for Physical Therapy) Seven yean ago patient was tKated 
for syphilis and was cured For the past 7 years he has been 
constantly trratrd for sciatica of the right side Acute 
pains begin j wrrks ago Day and night he had severe pam 
extending from the buttock to below the calf especially 
noticeaWe when he moved in bed The pain was » severe 
he had to bmp Reflexes were absent Adduction and 
flexion of the right hin were restricted and painful There 
was an area of hyparelhesiiandasense of pressure over the 
adductors The \ ray picture (Fig 28) showed foci of 
caWificatKin about the sue of hazelnuts arranged around 
the capsule The joint contours were sharp but there were 
no signs of a secondary orthntis defomnns The bones 
show^ the atrophy of disuse 

Fven if ihis li, a case of itlvanced chondroma 
tosis tve hitc no right to charge to it all the 
complaints of the patient The hypxsthctic area 
over the adductors md the absence of reflexes may 
be considered as an expression of the s\ philis The 
fact that the pains were noticeable especialU on 
movement point to an arthritic genesis The 
patient could not be located for follow up 

CaSF 13 AE agedzsycars I alient had been treated 
at the Institute for I hysical Therapy In 1908 he lifted a 
wc^ht too heavy for him Since then he has always had 
backache In 1925 he came to the Institute for Jhysical 
Tbenpy because the pains had become so severe that he 
could luirdfy move It was thought that he had a scntic 
iKUntis on the ri),ht side In addition there was a paralysis 
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lig 28 Right hip Calcified chondrom knots op to the 
size of peas or hazelnuts lie around the joint The larger 
show dark borders and clearer centers 

of the right peroneus, which entirely disappeared after 
treatment with electrotherapy, but its cause was not 
learned Patient was discharged without pam but he re 
entered the Institute for Physical Therapy because of a 
fainting fit and a spasm of the right calf The stool at this 
time showed lead and analysis of the blood revealed punc 
tate basophile erythrocytes Patient worked m an ic 
cumulator factory He complained of no pam m the right 
hip Slovementsof the right hip were absolutely normal as 
they were on the left side Patient walked straight and did 
not limp 

The \ ray picture taken in 1925 (Fig sg) showed (as did 
the followup picture) a chondromatosis of the right hip, 
marked by lentil-sized, clod like foci of calcification m the 
capsule The joint contours were sharp There were no 
signs of a secondary arthritis deformans Resides this there 
were m the peK is ses eral circular sharp foci of calcification 
which undoubtedly were phleboliths In the region of the 
s^physis there was a calcified body of sery irregular 
shape ^\’hether this was a calculus in the prostate 
the roentgenologist could onlysuppose but could not prove 

This case is \er> complicated We hi\e the 
history of the patient being injured many years 
ago, of a paralysis of the peroneus which was not 
€'cplained, and now a proved lead intoxication 
during the course of w hich the patient lost 
Consciousness He had suffered many years with 
a steady backache and sciatic pains which entirely 
disappeared There was furthermore a chondro- 
•hatosis of the right hip which, however, bad not 
given him the least trouble We believe that we 
are right when we say that the chondromatosis 
bad no, or at least no important, role in causing 
these different lesions X-ray examination of the 
•■ight hip did not show any variation m the last 4 
>ears, but the hip pain and the radiant pam 
disappeared entirely The case shows how 
cautious one must be m diagnosing areas of 
calcification near joints 

Case 14 U F agedsoyears No 380-26 Pitienthad 
at different times in the chirurgical chnic in Zurich 
in other hospitals \Mien he was 25 y ears old he bad an 
mflammatory process in both hips In 1916 a great number 



Fig 29 Right hip Small calcification foci m the joint 
cipsule and also sharp round calcifications which must be 
considered as phleboliths In the symphysis region there is 
likewise a foci of calcification probably prostatic calculi 


of cartilage bodies had been remov ed through a longitudinal 
incision in the inguinal region This operation did not 
relieve the patient y\alking was very painful The in 
guinal regions are asymmetrical and strong clod like 
tumors arc palpable in them The legs are m marked 
flexion and extenor rotation Movement at the hips is 
heavily restneted in all directions This may easily be 
understood when the \ ray picture is examined (Fig 30) 
On both sides there are calcified chondromata, some of 
them as large as small apples, partly smooth, partly 
mulberry shaped, in a very irregular arrangement around 
the hip pint There is al^ a marked arthritis deformans 
of both hips The \ ray picture made at different times 
always showed the same picture 

The case represents a very extreme chondro- 
matosis of both hips Arthrotomy and elimination 
of the free bodies brought no relief The inflam- 
mation, if It was an inflammation, of the hip joints 
reported in the history is no longer evident It 
may be supposed that even in this first attack the 
condition was a begmmng chondromatosis 

SUUMARV 

This study has disclosed certain facts It is a 
fact that something is needed to start pam m the 
presence of chondromatosis We have seen badly 



Fig 30 Calcification foci as large as small apples are 
present around both hip joints in addition to signs of 
severe arthritis deformans 
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deformed joints, in which a secondary arthnUs 
deformans is already present and probably has 
been present for some time and yet the history 
discloses that the patient has been aware of the 
condition but a few days On the other hand we 
see joints aery little deformed and the patients 
ha\e sexcre complnints Some patients show no 
symptoms at all and the diagnosis of chondro 
matosis IS giaen only secondary imfiortance 
These aariations on one hand depend on local 
conditions ihemselaes, on the other hand on the 
physical complaints of the different patients 
Among local conditions are the presence or 
absence of locking of the joint limitation in mo\e 
ment caused by the restriction of space, and 
pressure on the capsule and the bones Perhaps 
the reports of Secligcr (remoaal of the hydrogen 
ion aalues of the synoMalfluid toward the acid 
side in case of arthritis deformans) may cast some 
light on the subject in this connection Another 
factor which must be considered is the matter of 
compensation with a patient who has accident 
insurance If the \ ra\ picture shows a chondro 
matosis of a joint which nas recently sustained an 
injury, the insured patient in hts desire to rcceiae 
compensation may be milucnccd by this fact in 
stating hts complaints 

Further facts may be found in a study of the 
cases reported The rate of growth of the 
indiv idual capsule chondroma and the appearance 
of new ones \ar> in the difTcreni cases in every 
casethegrowthisvery slow The intensity of the 
complaints docs not coincide with the objective 
findings 

The principal thing learned is that with con 
servative treatment and sometimes with no treat 


ment at all, the patients continue to do heavy 
manual labor In any event it would seem that 
patients are more comfortable with a chondroma 
tosis than with an arthritis of the same intensity 
It would not be good practice in a patient with 
arthritis deformans to remove all diseased tissue 
ina joint or eicn to reduce the joint itself On the 
other hand if the joint presents a squeezed in 
appearanccopcralion should be done Arthrotomy 
and the removal of the free joint body may be 
Considered but symptomatic therapy We shall 
do this operation onlv when absolutely necessary 
and when we believe that there is constant danger 
of recurrence 

CONCLUSIONS 

I Chondromatosis is probably not alwavs 
caused bv the same thing, it may be due to dis 
(urbanccs of devcfopmenl or it mav result from 
chronic irritation of normal cartilage islands of the 
synovialis In spite of our knowledge m regard to 
arthritis deformans the cause of chondromatosis 
as a disease entity is still not settled 
•• llow great a rfllc trauma plays m the 
etiology must be determined in each case 
y Chondromatosis may be present and yet 
produce no sy mjitoms 

4 Chondromata grow very slowly and are 
never fatal 

5 Treatment must be restricted to healing 
with the hope that secondary arthritic changes 
may be prevented An exception, however is 
the case in which operation must be undertaken 
because function has been interfered with 
and there is a squeezed in appearance of the 
joint 
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THE DUODENAL NICHE— A CRITERION IN THE HEALING OF 
DUODENAL ULCER 

JACOB nUCkSTLIN, AI D, Nm 


T he first to call attention to the value of 
the roentgen ray in the study of the changes 
undergone bj an ulcer under medical treat- 
ment ^\ere Fneden^ald and Baetjer They 
state that thej “can approximate!} determine 
the degree of healing of an ulcer which can- 
not be as certainl} determined in an> other 
way ” 

Ohnell published a series of articles based on 
results obtained w the medical treatment of gas- 
tric ulcer patients from the clinic of Professor 
Jacobaeus, of Stockholm He was able to demon- 
strate the disappearance of a gastric niche b> the 
roentgenological method m most cases, and con- 
tended therefore that the assumption that the 
presence of an ulcer necessaril} called for surgical 
intervention was unfounded In his experience 
the average length of time for the disappearance 
of a niche was 40K days The published evidence 
consists of silhouettes, which show these changes 
The actual roentgenograms are not shown 
Hamburger showed actual disappearance of 
gastric nithe formation in the roentgenogram 
In one case in which the gastric niche had dis- 
appeared, normal peristalsis was not present in 
that region, indicating the persistence of indura- 
tion, and that complete restitution to the normal 
had not occurred The demonstration of the dis- 
appearance of the roentgen ray evidence of a 
duodenal deformity is not quite so clear An im- 
portant observation made by Hamburger is that 
although the niche may disappear, a weakness of 
the wall m that region may persist, and may be 
the site of recurrence at a later period, with the 
development of a reactivated ulcer 
Rosenthal published a monograph in 1919 in 
which excellent roentgenograms of gastric ulcers 
are shown and the diminution with eventual dis- 
appearance of the niche is traced in a large num- 
ber of cases 

White has noted the disappearance of niche 
formation in the stomach but has never seen a 
markedly deformed bulb, representing a duodenal 
Ulcer, return to a perfectly normal rounded con- 
tour, in spite of the fact that the patient remams 
well for a long time and is clinically cured Such 
persistent deformity must be considered as due to 
uny lelding scar tissue and adhesions, which, once 
formed, remain m spite of the actual healing of 
the ulcer itself 


Buckstein traced the gradual disappearance of a 
large niche of the lesser curvature of the stomach 
Roentgenographic examination was made every 

2 weeks, and the retrogressive changes, were re- 
corded for a period of 16 weeks 

Shattuck followed the cases that he had been 
treating, and he found that roentgen observa- 
tions indicated diminution of deformity corres- 
ponding to the improvement of the patients This 
was more easily demonstrable in the case of gas- 
tric than in duodenal ulcers 

A careful study was made by Diamond He 
records the results in 14 cases of gastric ulcer and 
states that in some patients, under prolonged 
observation, the niche failed to reappear 

Crohn, Weiskopf, and Aschner reported the re- 
sults of their observations of so cases of gastric 
ulcer which they followed for periods of from 1 to 

3 years Thev noted the disappearance of the 
gastric niche m 10 cases and a failure of diminu- 
tion m the 8 remaining The prognosis was influ- 
enced by the age of the patient, those in the older 
individuals showing less tendency to heal because 
of longer duration of symptoms and sclerosis of 
the vessels of the stomach and duodenum The 
improvement was also affected by the duration 
of symptoms, healing being more prompt when 
treatment was instituted shortly after the onset 
Several cases showed cyclic remissions, followed 
by complete recurrence of both symptoms and 
niche formation These same authors showed 
that in 2 cases in which partial gastrectomy was 
done, a few weeks after medical treatment histo- 
logical evidence of healing could be demonstrated 

More recently Moutier and Porcher were able 
to show the complete disappearance of a gastric 
niche m 4 cases 

Monenef and Nichols observed 17 cases of 
gastric ulcer for a period of 2 years The disap- 
pearance and reappearance of the niche in these 
cases was concomitant with remissions and recur- 
rence of clinical symptoms No relation was 
found between the length of the history or the 
original size of the lesion and the rapidity and 
permanence of healing 

Assmann, and Chaoul and Stierlin in their 
classic contributions to gastro-intestinal roent- 
genology record similar evidence of the value of 
the roentgen ray in determining the progress of 
gastnc ulcer healing 
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Thus, though an incrcasingl> large literature 
has demonstrated the rocntgcnologica’ disap 
pearance of the niche of a gastric ulcer concomi 
tant with the amelioration of climcal s\mptoms 
there is a pauciU of cMclcncc demonstrating 
similar retrogressive changes in the deformiu of a 
duodenal ulcer 

Two difficulties arise An irregular <lcformit> 
of the duodenal bulb other than ntche formation 
which subscquentl> shows complete disapficar 
ance after medical treatment ma) create the sus 
picion of having onginall) been due to spasm or 
possiblv to incomplete h]]mg On the other hand 
a persistent irregularity which remains un 
changed in spite of complete clinical recovery over 
a long period of time docs not necessarily mean 
that the ulcer has not healed Unyielding scar 
tissue may be responsible for a dcformilv that re 
mains permanently demonstrable m the radio- 
gram 

A more reliable criterion exists m the study of 
the changes in the niche of a duodenal ulcer, 
when this evidence is present The disappearance 
of such a niche with clinical cure must be as 
acceptable as in the case of gastric ulcer 

The duodenal niche as a factor in the diagno 
SIS of duodenal ulcer was first suggesterl by 
Barclay 


Hnudek (15) called attention to the fact th; 
when the duodeml ulcer is penetrating, a nicl 
similar to that in gastric ulcer can be demoi 
strated, 1 constant If ismiU/iffeck 

Bar referred to a case m w hich a niche with a 
air bubbicwas present in the roentgenogram, an 
at operation an ulcer was found on the anteric 
superior surface of the duodenum peneiraiin 
into the liver 

Rrcuzfuchsgave a description of the niche, as 
persistent fleck of bismuth, in the beginning of tf 
duodenum, definitely isolated from its surrouni 
ings and sharplv circumscribed Although m 
present in all cases of duodenal ulcer, it is neve 
(heless {jathognomonic of the condition whe 
found 

Rieder stated that a crater shaped orperfora 
mg duodenal ulcer may give roentgen finding 
similar to those of a callous or penetrating ulct 
of the stomach, namely, a niche like area withi 
the duodenum, with localized tenderness on pre: 
sure over this region 

Haudek (16, 17) in 191a and 191J emphasize 
two main points of diagnosis fi) the presence < 
duodenal stenosis, which ma\ be a sequel, givan 
rise to contraction or, ns an associated concom 
tant phenomenon due to the presence of the ulce 
namely spasm (2) the presence of the niche, cor 
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sisting of a bismuth deposit ^Mthln the crater of 
the ulcer This is the most \ aluable sign because 
it IS the onl> specific one Unfortun'itel> , it is not 
so readily demonstrable as the niche of the gaslnc 
ulcer The other points he refers to are either 
doubtful or of secondary value These are local- 
ued tenderness, hj'permotiUlj , h\*perperistalsis, 
hjpertonicit) , pyloric fixation, and the persist 
ence of shadows withm the duodenum other than 
the mche 

Cole recognised the roentgenological signifi- 
cance of the direct visuxlmation of the crater of 
a duodenal ulcer and differentiated between the 
"bullet hole” and “full face” tj^pes 

Akerlund, m his classical monograph, has at 
tempted a detailed analysis of the nature of the 
duodenal defomnt} that characterizes ulcer in 
that region He divades the factors that go to 
make up the total irregularity into niche forma 
tion, retraction in the region of the niche, the 
defect on the curvature opposite, the eccentrically 
placed open pylonc lumen, and the saccular dila- 
tations 

The niche is the most direct ev idence of ulcer, 
and in his series of iog*cases a niche nas found to 
be present m do per cent It is conical in shape 
and vanes in size from the head of a match to half 
the size of a pea It may be found in all gradations 
of the lesion from the penetrating form to the 
superficial defect without induration and even 
^nen epithelialization has occurred It is gen- 



3 Case 2 J 0 Duodenal niche prior to treatment 



Fig 4 Case 2 J O Absence of niche two years alter 
medical treatment 


era})} present on the lesser curv'ature border, 
when present on the antenor or posterior w all, it is 
near that border RoenlgenologicalK it is seen as 
springing from the leaser curvature even when the 
ulcer IS actually at some distance from it Occa- 
sionally the niche may be found springing from 
the base of the bulb, or present directly within the 
bulb substance, the so-called en face niche Only 
rarely is it to be found on the greater curvature 
side The demonstration of an actual mche en- 
ables the examiner to localize the ulcer w ith exact- 
ness, to determine its relativ e sue, and to employ 
It as a criterion m determining the effectiveness 
of medical iherapv , m the gradual diminution of 
Its sue or complete disappearance 
No account of the significance achiev ed by the 
roentgenological demonstration of the mche can 
be considered complete without reference to the 
beautifully illustrated article of Berg He claims 
to have definitely shown a mche in o\er 50 per 
cent of his cases of duodenal ulcer, and considers 
It the most direct and certain sign upon which a 
positive diagnosis may be based With an enva 
able technique, he has studied the relation of the 
folds of mucous membrane to the niche Even 
in the normal bulb, folds mav be demonstrated 
roentgenologically In the neighborhood of an 
ulcer, they may show a radiating convergence 
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Fig 5 Cbmj I* C Duo'lcnil ntchf prior lo mr<lical 
troaimcnt 

Of great interest are the variations in the sue of 
the niche during the life c>cle of an ulcer Dur 
mg the period of remission of svmptoms cither 
marked diminution or complete disappearance of 
the niche may be observed With the recurrence 
of distress, the niche may reappear 
Carman and Sutherland Here able to determine 
definitely the presence of a niche in onlv it per 
cent of duodenal ulcers in a large series of roent 
gen examinations in spite of careful technique 
which included fluoroscopic observation through 
every angle of obliquity both right and left, as 
ueJ] as through close appro\m2Uon of both an 
tenor and posterior walls by palpation behind the 
screen In addition, roentgenograms were made 
m the angle that showed deformity to besladvan 
tage Of greatest significance is the fact that in 
spite of this relatively small percentage of cases 
showing the duodenal niche of loo cases that 
came to operation q 8 were correctly diagnosed 
Even In the 2 remaining cases, it is possible that 
the roentgen diagnosis may have been correct, as 
the duodenum was not opened In 3 cases of that 
same senes the diagnosis was not verified until 
the duodenum was opened 
This would signify that while the niche, when 
present, is as valuable a criterion as m gastric 


lur 6 i C tbvnre of niiheoAe year Ji/trr 

medicil trralmfnt 

ulcir, in the last analysis the diagnosis depends 
primarily on the finding of a persistent character 
isticdeformitv which may beentirclj independent 
of any concomitant niche formation Only when 
such deformity is absent or doubtful and the niche 
IS found as practicallv isolated evidence, does it 
assume its maximum value Thus, though the 
demonstration of the nithe gives additional cer 
taint) to the diagnosis and enables us not only to 
dclerrame the location of the corresponding ulcer 
with precision but acts as a guide in the judgment 
of therapeutic effectiveness, a roentgen diagnosis 
of duodena! ulcer may be made with remarkable 
accuraev in its absence 

In our series at Bellevaic Hospital with a tech 
nique similar to that of Carman, with repeated 
examinations where the slightest doubt existed, 
in a definite effort to determine the maximum 
number of cases m which a niche could be shown, 
we found it present in 29 per cent of cases of 
duodenal ulcer 

Three cases are included m which a niche was 
roentgenologically demonstrable Tollowingsuc 
ccssful treatment with a modified Sippy regimen 
It was possible to indicate the complete disappear 
ance of the niche for a prolonged period of time 
as indicated in the individual case reports in 
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spite of frequent and careful fluoroscopic and 
radiographic examinations 

Case I A 11 , aged 26 > ears had been compbiiunR of 
epigastnc distress for 18 months She had had penodic 
remissions of about one month s duration onl> to ha\e the 
s>mptoms recur m a more aggravated form The pain 
occuned 2 to 3 hours after meals, was localized to the 
epigastrium, did not radiate, and was relieved bj food 
bhe was occasional!} awakened at about 2 or 3 in the 
morning with pain lastinj, for a few minutes Once she 
was awake all night with pain She vomited twice but 
blood was never found m the vomitus At one time she 
noticed blood in the stool She had lost 20 pounds in 
weight 

Physical examination was negative except for epigastnc 
tenderness 

Rocntgenographic examination rev ealed the presence of 
a persistent mche within the duodenal bulb The stomach 
Itself was normal Iso gastric retention of the motor meal 
was present at 6 hours A diagnosis of duodenal ulcer was 
made The appearance of the niche is clearlj seen m the 
accompanying roentgenogram (Fig i) The patient was 
placed on medical treatment Her svTnptoms disappeared 
bhe regained the 20 pounds she had lost Six montfe after 
the first roentgenogram, she was again examined In spite 
of the most careful fluoroscopic examination which was 
repeated sev cial times, with particular emphasis on manual 
pressure over the bulb as well as numerous films the niche 
originally noted was no longer demonstrable Since then 
frequent examinations have failed to show anj recurrence 
lor a «nod of x year 

Such evidence must be considered as objective proof of 
the healing of duodenal ulcer 
Case a J 0 , aged 33 years, had had periodic recur 
rences of epigastnc distress for a penod of 3 years The 
longest interval of freedom from distress prior to this 
exanunation had been 6 months The distress was epigas 
tne, did not radiate, and occurred a tew hours after meals 
It was relieved by food He had never vomited His 
TOwels were irregular but he had never noticed blood He 
had not lost any weight He gav e no history of mghl pain 
rhj-sical examination revealed tenderness in the right 
Upper quadrant 

Rocntgenographic study showed the stomach to be 
nomul No pathological retention was present Withm 
the duodenal bulb a niche was demonstrable This was 
persistently present during prolonged fluoroscopy and on 
repetition of the examination It was al«o shown in the 
accompanying roentgenogram (Fig 3) The evidence of a 
mche justified the diagnosis of duodenal ulcer The patient 
responded readily to medical treatment with complete 
uisappearance of all symptoms and a moderate gain in 
^'ghl Two years after the first roentgen study during 
which time he felt fine he returned for re examination At 
this time, the most careful study fluoroscopicallv and with 
numerous films, failed to reveal the niche which had been 
present 

^ niche 15 demonstrable its disappearance may be 
holed as a check upon the efficacy of medical treatment 
study thus serves as a valuable means of 
rncatmgobjectiv elyprogressive changes m duodenal ulcer 

3 I’ C, aged 27 vears began to complain of 
Ddominal distress 3 months before her first roentgen ray 
The pain was in the epigastnum and oc 

^hen patient felt hungry On eatuig the pain 
“i^^'^Ppear The distress was gnawing m character and 
• ^ iM to 2 hours after meals Frequently 

''ould be awakened at 2 00 m the morning with pain 
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1 he ingestion of a glass of milk and some crackers gav e her 
relicfinioto ismmutes She had nevervomitedorpassed 
tarry stools 

Phi-sical examination disclosed exquisite tenderness to 
the light of the epigastrium 

Roentgen ray examination showed a normal stomach 
Within the duodenal bulb was a large mche Tenderness 
was localized to that region The mche is clearly shown in 
the accompanving roentgenogram and represents the 
crater of an ulcer (Fig 5) The patient was put to bed and 
treated con<ervativel> \l! her symptoms disappeared 
One vear after the original examination she was again 
rocntgtnographed \t this lime no evidence of the former 
niche was present Localized tenderness was absent 

Here again, roentgenological studv has shown 
excellent proof of the healing of a duodenal ulcer 
concomitant with clinical improvement It also 
shows the significance of demonstrating the pres- 
ence of a niche The niche enables us to localize 
the ulcer, determine its relative size, and study 
us disappearance m the healing process 

SDMMARX AND CONCLUSIONS 

1 An historical survey of the significance of 
the niche m the healing of gastric ulcer is pre- 
sented 

2 Similar significance from a diagnostic and 
therapeutic standpoint may be attributed to the 
niche of duodenal ulcer 

3 Three cases ot duodenal ulcer are presented, 
m which the disappearance of the niche is traced, 
concomitant with complete amelioration of clini- 
cal symptomatology 
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INTRABRONCHIAL DRAINAGE 

Its Import \nce in The Diagnosis and Treatment of Pulmonary Suppurations' 
HAROID BRUNN MD FACS, and WILLIAM B FAUIKNER Jr M D , San Frwcisco 

From the Clinic of Thoracic Surgery 


I N the study of our cases of lung suppuration 
and infections which have come to the tho- 
racic surgical clinic at the University of Cali- 
fornia Hospital, w e ha\ e attempted to analy ze the 
disease and study its progress by all the usual 
methods, such as X-ray, bronchoscopy, and diag- 
nostic pneumothorax We believe that one of the 
most important factors, w hich has been frequently 
overlooked in the study of these cases, is the ques- 
tion of drainage As has been well said by Yandell 
Henderson, the lung is the most perfectly drained 
organ of the body, and its disabilities arise when 
under any circumstances this drainage becomes 
deficient 

In our own work we have used the terms “ex- 
ternal” and “internal drainage ” External dram 
age is the emptying of a bronchus by cough and 
expectoration Internal drainage designates the 
spilling of pus or secretion from one bronchus into 
another on the same or the opposite side 
In this paper we propose to show the part that 
internal drainage plays in the diagnosis and treat- 
ment of lung suppurations 
In order to understand internal drainage of the 
lung and thereby to follow the course of infections, 
we wish to draw attention to the following ana- 
tomical facts 

The carina (Fig i) is the vertical partition 
that marks the bifurcation of the trachea The 
Carina will permit pus to spill over freely from the 
right main stem bronchus into the left main 
bronchus and vice versa (Fig 3) Therightupper 
lobe bronchus arises from the side wall of the 
right mam stem almost directly across from the 
canna About inches below this upper lobe 
opening, the right mam stem divides into the mid- 
dle and lower lobe bronchi The middle and lower 
lobe bronchi arise together and are separated only 
by a thm transverse ridge This free communica- 
tion permits drainage and spilling of pus from the 
middle to the lower lobe and v ice v ersa The mid- 
dle lobe bronchus runs toward the anterior chest 
Wall, while the lower lobe bronchus passes pos- 
teriorly (Figs 4 and 5) 

The left mam stem bronchus divides into the 
left upper and left lower lobe bronchi at a point 
about 2 inches down from the canna (Figs 6, 7, 
16) 


university of Caliiornu Medical School > 

Note the difference in the position of the upper 
lobe bronchi of the two sides with respect to the 
carmaandlowerlobeopenmgs (Fig 7) Theright 
upper stands out by itself close to the carina, 
while the left is 2)4 inches down from the canna 
The right is 2 inches abov e the low er lobe opening , 
the left IS alongside its lower lobe opening This 
difTerence in the position of the upper lobe bronchi 
IS important from the standpoint of mtrabronchial 
drainage 

A clearer understanding of the mtrabronchial 
anatomy and theunusual facilitiesfor the drainage 
of pus from one bronchus to another is afforded 
by bronchoscopic examination and lipiodol 
studies 

The symptoms and signs m pulmonary suppura- 
tion are often more dependent upon the areas to 
which the pus drains than on the actual site of 
the primary lung lesion This drainage in turn 
depends upon several factors, namely (i) the 
patency of the bronchus, (2) the location of the 
primary lesion, (3) the anatomical relationship 
of the bronchial openings, {4) the posture of the 
patient, and (5) the viscosity of the intrabron 
chial secretion 

If the bronchus leading to the diseased lobe is 
not patent the pus will be trapped, atelectasis will 
follow, and there will be no expectoration or 
drainage to other neighboring bronchi This plug- 
ging of the bronchus may be due either to extra- 
bronchial or mtrabronchial conditions Apart 
from tumors, the most common causes of mtra- 
bronchial plugging m lung suppuration are chunks 
of thick inspissated pus, mtrabronchial granula- 
tions, and inflammatory cedema at the bronchial 
opening 

These latter conditions are frequently tran- 
sient, and when sufficient pus is welled up be- 
hind the plug, “the bronchial opening is forced” 
and drainage commences This type of drainage 
usually IS not adequate and bronchial plugging 
again follows at a later time There may be sev- 
eral successions of plugging and unplugging at 
vanous periods in the course of the disease When 
the diseased bronchus is open, however, the areas 
to which the pus drains will be determined in a 
large measure by the viscosity of the pus and the 
posture of the patient 
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Ijr j DjogramroatJc sketch of riRhi mam bronchj T 
Trachea C canna R right mam stem bronchus R U 
right upper lobe bronchus tf middle lobe bronchus, R L 
right lower lobe bronchus D point of disision l^tween the 
bronchial openinss to the middle and lower tobn L, left 
mam stem broncnus 


MIDDLE LOBE ABSCESS 

Thisrdationshjp 0 / posture and drainage JstseJI 
illustrated in middle lobe suppurations (f-ig 8) 

The middle lobe drams best tthen the patient 
lies upon his back, but unfortunately this is an 
undesirable type of drainage since the pus spills 
into the right mam and lower lobe bronchi 
Consequently, the sj mptoms begin when the pa 
tient lies down (Fig g) Because of the spilling 
of pus, the normal air flow is impaired and the \ 1 
tal capacity is suddenly reduced This initiates 
severe paroT>sms of coughing and expectoration 
The sudden severe paroxjsms end as soon as the 
bulk of the pus is expectorated, but a slow con 
tmuous drainage from the middle lobe abscess 
persists The abscess continues to spill its con 
tents into the neighboring bronchi during sleep 
It first fills the dependent portions of the lower 
lobe and finally accumulates m such quantities 
that It “wells up” into the mam bronchus and 
thence into the trachea to spill over into the op 
posite lung When the vital capacity is sufli 
ciently reduced, the act of breathing becomes a 
severe effort and extreme d>spncea, cjanosis, and 
anxietj ensue 

This picture may last for minutes or hours 
Expectoration is hard to start but when once 



Fig } Lipiodol mjeclion of nght tracheobroncHialtree 
C Canna R 2^, bronchui to upper lobe D point at nhicli 
the tihbl main bronchus divides into the mmdle and lower 
lobe bronchi Note the distance between the points Jt U 
and D 


commenced usually gives relief The attacks 
leave the patient exhausted 
During the day, however, there is fortunatel) 
much less distress than at night There is little 
cough and little expectorntion since middle lobe 
drainage and spilling is poor m the erect position 
(Fig 8) If the pus accumulates m sufficient 
quantities to overflow from the middle to lower 
lobes, there is a sudden attack of dyspnoea and 
productive coughing, but this is at infrequent in 
tervaL It is not so severe and does not last as 
long as the morning or "waking” seizures The 
number of attacks during the day is dependent 
upon the size of the abscess, the rate of pus for 
mation, and the adequacy of drainage Compara 
live comfort can be maintained if the patient lies 
on his back at frequent intervals to dram the 
abscess posteriorly He may thenev acuate the pus 
from the bronchi by leaning over the side of the 
bed, in the usual position of postural drainage 
TTus clinical picture of middle lobe abscess ex 
plains the influence of posture and the effects of 
undesirable “internal drainage ” Thus a patient 
can be observed during the day when he is up and 
about and temporarily free of symptoms, but 
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Fig 3 Bronchoscopic picture showing pus freel> spilling 
from a diseased left main bronchus L, across the canna 
C, into the right mam bronchus R This is the unde^inWc 
internal drainage 

upon \\ ing dow n the spilling starts and mptoms 
come on \\Uh slarthng rapidity 
Middle lobe abscesses ma> give practicallv no 
abnormal signs over the middle lobe area if the 
patient has been lying fiat on his back for some 
lime preceding the examination In such a case 
the pus will have drained into the lower lobe and, 
on a basis of physical findings alone, at ont exam- 
ination, lower lobe disease will be diagnosed while 
middle lobe suppuration will bo entirely unsus- 
pected We have had 3 such cases 

RIGHT UPPER LOBI ABSCESSES 

If drainage is sufficiently adequate to keep up 
a slow steady “spilling” from an upper lobe le- 
sion, the pus Will collect m the dependent areas 
(Fig 10) One may then encounter e\ idence sug- 
gestive of extensive middle and lower lobe disease 
With very few signs that point to the real source 
of the trouble in the upper lobe (Fig ii) In cases 
of this type there is a mild expectoration but vital 
capacity is so gradually diminished that no severe 
coughing parowsms occur Following sudden 
changes m posture and the rapid spilling of pus to 
obstruct new areas, the cough and expectoration 
become extreme (I ig 1 2) 

*1 he coughing paroxysms in these patients ma\ 
result from the reduced vital capacity and is not 
entirely dependent on the amount of pus withm 
the tracheobronchiTl tree 
Lipiodol injections tiach us considerable con 
cerning the factors which govern these paroxysms 
These hpiodol observations are not made on co 
caimzed patients wherein anesthesia and aboli 



Fjg 4 Iodized oil injection of the nght luic (lateral 
view) 1 interior chest wall, P, posttnor chest wall, 
R U upper lobe bronchial branches, M, middle lobe 
bronchus,!, lower lobe bronchu The middle lobe bron 
chus \f and the lower lobe bronrhus L, come off the mam 
irunh at the same point D The upper lobe bronchus, 
R U , comes off bv itself higher up 

tion of the cough reflex w ould account for the spill- 
ing from lobe to lobe On the contrary , the oil can 
easily be introduced into the lung by the passive 
method w ithout anv type of anssthesia and still 
not initiate cough But if the patient is suddenly 
tipped upside down after the oil has collected m 
the lower lobes, the hpiodol will flow up into the 
trachea cn masse and obstruct the entrance and 
exit of air so that a paroxysm of coughing follows 
These masses of oil can be seen under a fiuoroscope 
or on the X-rav plate (Fig 1 y) The cough is not 
due to irritation of tracheal mucous membrane 
since It will occur if the oil wells up m the trachea 
even m a patient who has been thoroughly 
cocainized This relationship of cough and the 
sudden interference with the normal air flow 
IS particularly striking during bronchoscopic ex- 
aminations Bronchoscopically, a cocami/ed main 
bronchus can be touched at numerous points at 
random with a bronchoscopic sponge without ex- 
citing cough, but if pus IS seen to flow from the 
depths of the lung so as to occlude this particular 
bronchus, coughing commences and continue^ 
until the pus is dislodged or removed mechanically 
through the broncho'^cope 
I igurery shows a mass of hpiodol in the trachea 
which caused the patient to cough We have seen 
this both in cocainized and uncocamizcd patients 
This IS, therefore, not a matter of irntabihtv of 
the tracheal and bronchial mucous membrane but 
a question of a sudden obstruction of the normal 
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tiS S Upper sketch shoe's the general direction of the 
middle and lower lobe bronchi The middle lobe bronchus 
U runs toward the anterior chest wall while the lower lobe 
bronchus / passes posteriorly Ixiwer sketch (.nes a 
bronchoscopic mcw of middle and lower lobe openincs D 
Point at which the middle and lower lobe bronchi join to 
form the mam bronchial stem 

air channels with a resultant reduction m the vital 
capacit) Twenty cubic centimeters of lipiodol 
slowly introduced causes no cough but 5 cubic 
centimeters rapidlv introduced is sulTicicnt to 
initiate a paroxysm 

Small amounts of pus near the opening of the 
right mam bronchus can shut off the air to all 
three lobes of the right lung and reduce the vital 
capacitv to a marked degree while rather large 
collections of pus in a single lobe at the base can 
be well tolerated as air can then freely enter the 
remaining portions of this lung 

The ‘ head down” position will evacuate 
pus that has spilled to the middle and lower 
lobes during the day This posture, however 
usually leaves the upper lobe abscess undrained 
except in abscesses situated at the base of the 
upper lobe (Fig 14) If the patient lies on his 
right (affected) side during the night, the abscess 
cavity completelv fills with pus and slowly over 
flows into the dependent bronchi When the pa 
tient awakens, one or more of the adjacent bronchi 
will be so completely filled as to prevent the en 
trance of air At this timedyspncca and wheezing 
will be marked, the patient will be completely 
choked up, and the coughing and expectoration 



I u, 0 1 ipicxiol injection of left lung showing the mam 
anatomical divisions of the bronchi C Canna D point of 
division between the bronchus to the upper lobe U and 
lower lobe / The two unlettered arrows indicate the 
course of these two main bronchi 


will be violent and persistent These svmptoms 
will continue until the pus can be dislodged from 
(hose areas that most seriously embarrass breath 
mg 

RtClIT LOWER LOnL AUSCtSSLS 

It IS not easy to diagnose positively a right 
lower lobe lesion on the basis of abnormal 
lower lobe signs We have seen several patients 
who, on careful examination showed evidence of 
disease at the base and still, after lipiodol injec 
lion bronchoscopy and operation, were proved 
to have primary upper lobe lesions even though 
no abnormal physical findings were elicited over 
the upper lobe (Fig ii) Examination with the 
patient m different positions at various times dur 
ing the dav and night would have prevented this 
error since the location of physical findings m 
these cases is determined by the spilling due to 
posture 

The deductions to be drawn from physical 
findings are to be based upon several examma 
tions at various times of the day or on separate 
days after the patient has assumed various pos 
turcs forsev eral hours preceding each examination 
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Fig 7 Anatomical specimen showing the anatomy of 
the tracheohronchnl tree P^, Left lung, P*, right lung, 
C, canna,^ , right upper bronchial opening, i V left 
upper lobe bronchial opening, D division between the right 
middle, 1/, and lower lobe bronchi, R L T trachea, R 
right mam bronchus, L left mam bronchus L L left 
lower lobe bronchial opening The distance between the 
nght upper and lower bronchial openings is not so great 
here as is usually the case 


LEFT UPPER LOBE ABSCESSES 

Abscesses at this location follow the same gen* 
eral plan of spilling that has already been noted 
Because of the nearness of the mam bronchial 
openings on the left, pus spills from left upper lobe 
abscesses into the left low er lobe to gi\ e abnormal 
physical signs over this lower region (Fig 7) 
Pus can then dram across from the left low er lobe 
into the opposite lung (Fig 1 5) 

We have recently seen a proved case of left 
upper lobe abscess in which there were just as 
many abnormal signs over the lower lobe as over 
the diseased upper lobe Two other cases of this 
type have been studied One was a boy of i6 
years He was seen because of a chest complica- 
tion 2 days after an appendectomy When the 
patient w as examined lying flat on his back, all the 
abnormal physical findings were limited to the 
upper lobe The lower lobe findings were normal 
As soon as the patient was placed in an extreme 
Fowler position, the abnormal signs disappeared 
from the top, but an impaired percussion note, 
along With rales and diminished breath sounds, 
''as noted over the lower lobe which had previ 
ously been perfectly clear This migration of 
signs occurred almost instantaneously with the 
change of position The third case of migrating 
signs occurred m an elderly woman 2 days after a 
hip fracture The initial examination m the flat 
position showed all the abnormal signs over the 
left upper lobe (front and back), while the lower 



Fig 8 AsLetchand bronchoscopic view of a middle lobs 
abscess with patient in the erect position 1/, Pus filled 
middle lobe bronchus, L, normal lower lobe bronchus, A, 
abscess of the middle lobe is close to the anterior chest wall 
In this erect position pus from the middle lobe abscess 
must flow up hill ’ in order to dram Therefore drainage 
and spilling are slight 



Fig 9 Sketch to illustrate the influence of posture on the 
drainage of middle lobe abscesses Note pus spilling from 
the middle lobe bronchus 1/ into the lower lobe bronchus 
L 1 Abscess of middle lobe Lower sketch shows bron’ 
choscopic appearance of the pus filled middle, andlower 

L lobe bronchial openings with the patient l>ing upon his 
back This interferes with the entrance of air to these two 
lobes 
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Tig 10 Diagram showing sites to which pus spills Irom 
an upper lobe abscess if the upper lobe bronchus is open 
and the patient is erect A Right upper lobe abscess K 
right mam stem bronchus C canna / left mam stem 
bronchus P pus collecting in the middle and lower lobe 
bronchi One bronchus is fairly well filled up with pus and 
will giN e physical st„ns of a drowned lobe or possibly aielec 
tasis while the other bronchus has only its mouth occluded 
The signs over this latter lobe will suggest an obstructive 
emphysema If the bronchial opening is only partially oc 
eluded with pus there will bean audible eepintorv and m 
spiratory wheeze 



Fig 12 Diagram of pus spilling from a right upper lobe 
abscess when patient lies on his left side so as not only to 
obstruct the right mam bronchus J! but also to occlude the 
left mam bronchus L Pus has spilled across the canna 
C The entire lung is not filled with pus but the two mam 
bronchi are occluded and no air can enter either lung 
Vital capacity is suddenly reduced and cough ensues All 
degrees and varieties of this spilling can be encountered 
Physical signs of partial obstructive emphysema with m 
spiratory and expiratory wheezes are noted over both lung 
fields 1 atients with right upper lobe ab-.cesses cannot he 
on their left sides because of this constant drainage and 
spilling into the left bronchus 




Iig 11 Iodized oil injection of right lung The arrow 
indKaUs the dihled bronchi at the base of tne right upper 
lobe \ previous roentgenogram without lipiodol showed 
no evidence of right upper lobe disease All the abnormal 
l^ysical findings were over the middle and lower lobes 
The location of the«e abnormal physical signs can be ex 
pbmed on a basis of internal drainage and spilling of 
pus from above Operation confirmed the lipiodol diag 
nosis of upper lobe bronchiectasis and showed a normal 
middle and lower lobe 


lolie was normal \fter assuming the I owler po 
sition and instituting deep breathing exercises, 
the left upper lobe cleared up instantani ousK but 
the rtles appeared over the lower lobe In these 
^ cases, posture and drainage have been the in 
fluencing factors in determining the location of 
abnormal physical signs 

LEFT LOWER LOBF SUrPURVTION 

Left lower lobe abscesses spill their contents 
into the left upper lobe when the patient lies on 
his affected side, but the pus spills across the 
canna into the right upper lobe when patient lies 
on the right side This tendency to secondarv 
nght upper lobe involvement is due to the high 
anatomical position of the nght upper lobe 
bronchus (Ligs i and 7) 

Lipiodol injections in unamsthetized patients 
illustrate xerv well the susceptibility of the right 
upper lobe to accumulate pus from the left 
lower lobe (Fig 15) 
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Fig 13 Lipiodol introduced into unanxsthctizcd bron 
chial fistula of right lower lobe with patient Ijing on left 
side Note the spilling of the lipiodol over from the right 
lowerintotheleftupperlobc I Point of injection through 
bronchial fistula, L, chunk of lipiodol m the trachea 

On bronchoscopj , t\e have seen 2 patients with 
chronic left lower lobe suppuration in whom there 
was a collection of pus along with marked redness 
and oedema at the right upper lobe bronchial 
opening These right upper lobe bronchoscopic 
observations might so mislead one as to make a 
diagnosis of primary right upper lobe disease In 
these cases, however, the right upper lobe was 
normal on lipiodol examination and the abnormal 
bronchoscopic changes in the right bronchus must 
therefore be interpreted on a basis of “spilling” 
due to the inlrabronchial drainage The broncho 
scopic examinations and lipiodol injections have 
been decidedly helpful m interpreting and eval- 
ulating the phvsical signs 

The physical findings in lung suppurations arc 
similar to those noted m patients after lipiodol 
injection and m each instance alter in position 
after changes m the posture of the patient These 
findings must, therefore, be on a basis of fluid or 
secretion (pus) m the tracheobronchial tree 
Lipiodol studies and the accompanying roent- 
genograms give us a fair conception as to the 
mechanism of intrabronchial drainage The areas 
to which lipiodol can be spilled on changes of pos- 
ture are identical with those at which abnormal 
physical findings are elicited in lung suppurations 
following similar postural changes (Figs 13 and 
15 to ig) Lipiodol introduced into the left upper 



rig 14 Lung abscc «5 of nj,ht upper lobe that best 
evacuated itself in the ‘‘head down ’ position Arrow indi 
cates the ‘moulh” of the bronchus leading to the abscess 
Right upper lobe abscesses usually dram best when patient 
IS erect rather than down 



I il» *5 I ipiodol introduced into a bronchial fistula of 
the left lower lobe without the use of cocaine or any type of 
anesthesia Patient is lyinj, on his rii,ht side Note the 
flow of lipiodol into the opposite lung plainly to fill the 
nf,ht upper Iol>c Ihcrc were no rAlcs over the right upper 
liefore lipioilol injection coarse moist riles appeared after 
the lipiodol ‘spillover” Pus will likewise spill from the 
left lower lobe into the right upper with the resulting pro 
duction of abnormal physical signs This illustrates the in 
fluence of posture on intrabronchial drainage 
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tig <6 Lipiodot introduced L) u$si«e method 
(through the mouth) without anj t)pc of anx$lhe<ia into 
the left lung with the pitient in erect position Note the 
obsence of hp/odol in right /urg C <anoa L C Ml 
upper lobe bronchus L / left lower lobe bronchus O 
division between upper and lower lot>e bronchial openings 

lobe will flow to the left lower lobe when (he pi 
tient assumes the ereut position and similarlj (he 
migration of abnormal physical findings from the 
left upper to the left lower lobe his already been 
demonstrated in j cases of intrabroncbial setre 
tion without lipiodol 

Uith the \ raj we can follow the ‘ Iipiodol 
spilling’ from one portion of the lung to mother 
with changes in the posture of the patient but 
this cannot be so easilj done y\ith pus alone, 
which does not cast a shadow comparable to 
lipiodol However, since manj lung suppurations 
and lipiodol cases have similar phjsical findings 
and identical alterations in the findings on pos 
turil changes, it seems fair to conclude that the 
‘ spilling” takes place in each instance Itroncho 
«copic examinations confirm this conclusion 

JRACTICAI. VllLICAlION 

This undesirable * internal drainage is not 
limited to lung suppurations but is noted also in 
certain cases of pneumonia, tuberculosis, sinusitis, 
and carcinoma of the oesophagus The rccogni 



Iig 17 Svme piticnt a» in Figure 16 Roentgenogram 
Isten after patient lav on the right side for so mioutea 
The lipiodol has «piIleiJ over from the left lung into 
the right upper ana lower lobes Pus will pill over iti 
stmibr fashion This illustrates the undesirable internal 
drainage 

lion of this 1) pe of drainage is of a decidedlj prac 
tical value in the management of these cases 
Internists arc familiar with the so<alled mi 
grating pneumonias It is noteworthj that these 
often occur at a right top and then at the left base 
llfcause of the anatomical arrangement, it is easj 
for pus to spill from a right upper lobe bronchus 
across thecinna into the left lower lobe Internal 
drainage seems to account for these new areas of 
pneumonia in such cases We are studjing these 
conditions at the present time and believe that 
manj of them are due to "spill over’ from the 
original upper lobe lesion 

Ihoracic surgeons are cognizant of the unusu 
aOj poor gas or ether anaesthesia taken bj certain 
lung abscess patients This is particularly true in 
patients who hav e copious expectoration During 
the operation the patient is usuallj Ijing with the 
diseased side uppermost and this permits pus to 
spill across thccarina into the dependent opposite 
lung so as to obstruct the airflow to the good side 
Rapid breathing and cjanosis ensue ami if the 
pus IS not dislodged, death will follow If the pa 
tient IS unable to expectorate the accumulated 
pus because of weakness, pain narcosis or lack of 
sup/Kirt of the chest waff after 1 first stage iung 
absMSs operation tins spill «>\er ’ to the oppo 
sitelungwilloccur This has been clearl) demon 
strated in a patient with lung abscess (300 cubic 
centimeters expectoration in 24 hours) w ho had a 
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Fik 18 Lipiodol introduced by the passne method 
(throuRh the mouth) without any type of anesthesia into 
the right lung with patient in erect position There is a 
small amount of oil at the left base 

first stage lung abscess operation « ith multiple rib 
resections and suture of the lung to the chest wall 
Without open drainage of the abscess itself Mor- 
phine and scopolamine anesthesia had been used 
The patient had great difficulty in e\ acuating the 
pus postopera tiv ely He became cyanotic and 

respirations were rapid Coarse rales (inspiratory 
and expiratory rhonchi) appeared ox er both lungs 
He died on the third day At autopsy , in addition 
to the pus in the diseased nght lung, the left mam 
bronchus and left lower lobe were also filled with 
pus Before operation the left lung was clear, and 
this left sided pus must be explained on a basis of 
oxerflow from the right side, especially since no 
abscess xvas found on the left side at autopsy 
A patient xxith a right sided lung abscess, 
operated upon by cautery pneumonectomy, did 
beautifully until the third day after operation ex- 
cept for a slight amount of bleeding from the 
Wound which seemed to be controlled by packing 
On the fourth day, howexer, this patient di^ 
suddenly and unexpectedly Autopsy shoxxed 
almost no blood in the bronchi of the diseased 
lung but there was a large marble sized clot m the 
opposite mam bronchus with an obstructive em 
physema of the entire left lung Death was due 



I ig 10 Same patient as m figure 18 Roentgenogram 
taken after patient had been lying on the left side for an 
hour The Iiptodol has spilled irom the right lung mto the 
left side 

to strangulation, since no air could enter the left 
lung and the diseased nght lung was inadequate 
to maintain life Undesirable mtrabronchial 
drainage explains this case of bronchial obstruc- 
tion The bleeding from the right lung resulted 
in a clot which was spilled oxer or aspirated from 
the right main bronchus mto the left Broncho- 
scopy would probably have saved both of these 
patients 

Before chest operations on lung abscesses, we 
now examine and treat these patients broncho- 
scopically to prevent such mtrabronchial spilling 
Bronchoscopy is repeated at the end of the opera- 
tion and as often thereafter as necessary 

Pulmonary tuberculosis affords further examples 
of the practical importance of mtrabronchial 
drainage Often after a pulmonary haemorrhage 
there is an extension of the areas of abnormal 
physical signs The blood probably spills across 
thecarma mto the opposite lung, since abnormal 
physical signs appear over both sides and, on a 
basis of physical findings alone, one is at a loss m 
deciding on w hich side to induce an artificial pneu- 
mothorax This IS especially true if the patient is 
seen for the first time during the course of a 
hiemorrhage 

The problems of mtrabronchial spilling are 
prominent in the operation of thoracoplasty for 
pulmonary tuberculosis In the literature, one 
cannot help noting the difference of opinion w hich 
prevails concerning what should be done at the 
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initial operation Some prefer removal of the 
upper ribs, and others favor resection of the lower 
ribs at the first stage opention Removal of the 
upper ribs at the outset occasiomn> results in 
a bronchogenic cttension of the disease to the 
uncollapsed loner lobes This discussion as to 
choice of operative procedure resolves itself into 
one of intrabronchial drainage Bronchoscopy 
nith removal of the intnbronchial pus either im 
mediately before or after the operation would 
prevent this spilling and extension of the disease 
The close association of pinnasal sinus disease 
and bronchiectasis has been noted frequently and 
IS considered as due to both lymphatic and bron 
chogenic extension from the sinuses to the lungs 
This bronchogenic extension of nasal secretions 
during sleep has been well shown with hpiodol by 
Quinn and Meyer The free communication be 
tween the two lungs permits the spilling of the 
nasal drippings from one lung to the other and 
may result in bilateral bronchiectasis 
Carcinomata of the oesophagus furnish addi 
lional examples for the siudv of mtrabronchial 
drainage In these cases, it is not unusual to find 
evidence of partially or totally occluded minor 
bronchi at the posterior portions of the right lower 
lobe and at the anterior lattral portions of the 
leftlowerlobe Thepulmonary signs on the right 
are in back while those on the left arc m front 
These signs are due to the oesophageal secretions 
spilling down over the interarytenoid space mio 
the trachea The secretions then pass most 
readily into the dependent areas usualh to the 
posterior part of the right lower lobe When the 
patient lies on his lelt side however, the xnicro- 
lateral portion of the left lower lobe becomes the 
most dependent area W e have noted this bilateral 
distribution of abnormal lung signs in at least 6 
cases of carcinoma of the asophagus and have 
interpreted it on a basis of mtrabronchial drainage 
In a later paper we will present a senes of cases 


of lung suppuration showing the result of treat 
ment based on mtrabronchial drainage Suffice it 
to say, however, that the employment of treat 
ment along these lines has increased the percentage 
of cure and decidedly lessened the number of cases 
requiring open operation 

SmiSlARY 

1 We feel that proper evaluation has not 
been given to the mechanical factors which are 
present in nearly every case of pulmonary sup 
puntion 

2 Intnbronchial drainage has considerable 
influence on the production of svmptoms, course 
of the disease, its extension both locally and to the 
other side, and modifies very materially thephys 
ical signs which are found from time to time 

t I he diagnosis and successful treatment of 
pulmonary suppuration are based on an under 
standing of intrabronchial drainage 

4 Lipiodol and bronchoscopic examinations 
permit a study of the factors which control this 
lyqK of dnmage 

5 The sy mptoms and signs m pulmonary sup 
puration arc often more dependent upon the areas 
to which the pus drams than on the actual site of 
the primary lung lesion 

6 The part bronchoscopy plays in the diag 
nosis and treatment of these conditions cannot be 
overemphasized 

7 \\c do not undervalue the manv other fac 
tors which control and modify lung suppurations, 
such as the type of infection, its virulence, and 
the method of extension along the ly mphatics and 
the blood stream 
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From the Department of Cynecolo^ and Gynecological Pathohgy tnnersity of Oregon Medical School 


M ost new-grou ths of the fallopian tubes — 
papillomata, sarcomata, Ijmphangio 
mata, fibromata, and carcinomata— are 
nlber infrequent and the gre'itest majority are 
recognized onl} after the abdomen is opened Their 
symptomatolog} and findings are so similar to 
that of tubal inflammaton processes that dif- 
ferentiation before operation is seldom made It 
i« the intention of the authors of this paper to dis 
cues the subject of carcinoma of the fallopian tube 
and to emphasize the symptomatology and find- 
ings before and at the time of operation in the 
hope that more cases uill be recognized and prop- 
erly cared for surgically' 

The first authentic case of primary carcinoma 
of the fallopian tube Mas reported by Orthmann 
m z888 Doran, in rgio, completed an analysis of 
an additional 32 cases In igzd Wechsler, in an ex- 
cellent review of the bterature, summarized a col- 
lection of 192 cases and added 4 of his own With 
the cases reported m the past feu y ears it is safe 
to conclude that there are m ell oxer 200 authentic 
cases on record 

Noms found one case of primary carcinoma of 
the tube as against 94 uterine cancers m 2,020 
gynecological specimens Vest found only 4 cases 
of tubal Carcinoma in ig,ooo patients treated in 
the gy necological clinic at Johns HopUns Hospi- 
tal Jn a recent article Callahan, et al , emphasized 
the ranty 0/ this condition xv ith the follon ing sta- 
tistics primary carcinoma of the fallopian tube 
was found in o 02 per cent of all gy necological ad- 
missions at Johns Hopkins Hospital, in o 07 per 
wnt of all gynecological admissions at Tenox Hill 
Hospital, and in 0 31 per cent of all gynecological 
laparotomies at the Leipzig dime 

ETlOLOCy 

The majority of reported cases of primary car- 
cinoma of the fallopian tube have occurred at 
about the time of the menopause Sixty six per 
cent of the cases m Wechsler’s series occurred be- 
tween the ages of 40 and 55 Theyoungestpatient 
luower and Clark) reported xvas 25 y ears of age, 
^ oldest (ilanlel) xvas 73 
Fne etiology of this condition has been a sub- 
let of much interest and some disagreement 
the theory that primary carcinoma of the tube 
arises upon the basis of a chronic, probably puru- 
lent, inflammation has been generally accredited 


to Sanger and Barth Doran and others hax e ex 
pressed the opinion that tubal carcinoma repre- 
sents a malignant change xvhich has taken place 
in a benign papilloma Bom er and Clark and Nor- 
ris have stated that m a large proportion of these 
xxomen there xvas a history of long standing pel- 
vic inflammation Contrary to these statements 
Wechsler found that in only 8 per cent of 196 
cases xxas there any mention of previous pelvuc 
imflammation He added that gonorrhceal infec- 
tion was rarely admitted Vest, in an attempt to 
ascertain xxhether or not the patients had suffered 
from tubal inflammation, very carefully studied 
case reports, which included microscopic de- 
scriptions, and concluded that inflammation of 
the tube played a minor role, if any, m the de- 
velopment of carcinoma of the tube 

As further evidence of pelvic inflammation, at- 
tention has been directed to the relative frequency 
of sterility, miscarriage, and abortion in these 
women Vest, Wechsler, and others attempted to 
analvze the statistics appertaining to Uus phase of 
the subject, but they w ere unable to draw any sat- 
isfactoty conclusions 

Callahan recently reported a case of primary 
carcinoma of the tube associated with tuberculo- 
sis of the same organ He found only 6 other au- 
thentic cases in the literature and concluded that 
the association was coincidental 

Biar, m his thesis, discussed the possibility of 
cancer being produced by the excitation of wolf- 
fian remnants located m the tube and subjacent 
structures Gittleson and others have described 
cases of tubal cancer which appear to have been 
secondary to parovarian new -grow ths The em- 
bryonic rest excitation theory has been employed 
by a number of authors in an attempt to explain 
the presence of pelvic new -growths of unknown 
etiology This theory', however, cannot be ap- 
plied to carcinoma of the tube as the microscopic 
pictures, especially m the early cases, clearly indi- 
cate a primary disturbance in the epithelium of 
the tubal lumen 

The frequent co-existence of tumors of the 
ovary and the uterus with carcinoma of the tube 
has been considered from the standpomt of eti- 
ology Kittler’s patient, m addition to cancer of 
the nght tube, had a dermoid cy’st of the right 
ox^ary, a simple exst of the left ox ary, and a 
myomatous uterus Other similar cases have 
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been reported In his scries of 196 cases, Wech 
sler found the following cancer in a tubo-o\-anan 
c>s( in 10 per cent, a large ovarian c>st separate 
from the tubal cancer in 8 per cent, a h>drosaIpmx 
of the opposite tube m 10 per cent and a m>oma 
tousuterusin 15 per cent of the cases Thcreisno 
evidence however to show that the condition of 
adjacent structures has had anj influence on the 
tubal epithelium which might have led to (he dc 
velopment of a new growth 
It IS obvious that the foregoing docs not permit 
the drawing of conclusions concerning the ciiolog) 
of this condition That evidences of chronic sal 
pingitis are frequent!) found in association with 
this disease can not be denied, but it no more cx 
plains the eiiolog) than does a chronic infection of 
the cervix uteri explain the presence of cancer m 
that organ The fact that malignant tumors fur 
nish a ver) fertile media for the grow tb and mul 
tiplication of p)ogcnic organisms ma) serve to 
explain the presence of inflammation in min> 
cases It IS signiflcant that in a number of cases, 
the present case included the only evidences of 
inflammation are confined to that portion of the 
tube which embraces the tumor 

PATHOLOGY 

Macroscopic When viewed at operation tubal 
cancer usually has the microscopic appearance of 
a chronic inflammatory condition of one or both 
tubes, the disease being bilateral in about one 
third of the cases reported The middle and outer 
thirds of the tube are general!) enlarged to form 
an oval, retort, or sausage shaped mass rcsem 
bling a hydrosalpinx or a pyosalpinx The ab 
dominal ostium of the tube is usually closed and 
not infrequently adherent to the ovary to form 
a tubo ovarian mass The surface is rough or 
smooth depending on the presence or absence of 


adhesions or the penetration of the serosa by the 
growth The tumor may be cystic or solid with a 
consistency which vants with the character of its 
contents UTien the tube is opened the lumen is 
found to be more or less occupied by a cauli 
flower like papillary or granular friable mass 
Ihe wall IS usually thickened but may be very 
thin when associated with a hydrosalpiax or a 
tubo ovarian cyst The fluid content varies m 
quantity and quality and may be clear, watery, 
haemorrhagic, or purulent Andrews describes a 
case m which the tumor (tubo ovarian) con 
tamed two quarts of smokv, blood stained fluid 

Metastasis to the retroperitoneal lymph nodes 
is common and has been noted in some of the 
very early cases Peritoneal metastasis i» generally 
limited to those cases in which cancer cells escape 
through the abdominal ostium or by penetration 
of the sero«a Direct extension to contiguous 
structures, cxpecially ovary and uterus is fre 
quentiv nol^d Spencer describes a case in which 
there was 0 »mall metastatic nodule m the vagina, 
tins structure and the tube being the only organs 
mvoh cd 

Microscopic The histology of this disease i> 
well established and pathologists generally agree 
on two mam types— (i) papillary and (2) papil 
lary alveolar — though various minor modifica 
tionsof thc'te two patterns are occasionally added 
Some authors are of the opinion that the papillary 
type IS original and that the alveolar formation i» 
gradually developed by the fusion of adjacent 
papillary folds A few cases (Pnedenheim) purely 
alveolar in character, have been described, but 
the rant) of this type together with the difference 
of opinion among authors concerning its origin 
does not favor its inclusion as a special type 

Except in very early cases it is difficult to re 
produce a differential picture of the two mam 
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Fig s Section through the tumor wall showing the 
papillary pattern of the proliferating mucous folds The 
round cell infiltration present is rather more marked than 
IS most sections 


types With epithelial proliferation the papilla; of 
adjacent mucosal folds intermingle and cohere to 
lorm pseudo-alveoli at a very early stage Many 
01 the affected mucosal folds show marked hy- 
pertroph) and arborescent branching consl^tlng of 
a delicate fibrous tissue core covered with single 
and multiple lasers of cuboidal or low columnar 
epithelial cells which are irregular in size, shape, 
and staining reaction In advanced cases, the 
mucosal folds and alveolar spaces become dis 
torted as a result of fluid pressure or cellular 
proliferation or both The lumen in the solid 
or semi solid tumors is occupied b> medullary 
masses, separated b> sparse fibrous tissue septa, 
m which areas of hemorrhage and necrosis are 
often observed Invasion of the musculans as 
well as the tubal lumen is occasionally noted, 
though penetration of the serosa is uncommon 
oven in advanced cases 

Round cell infiltration and capillary dilatation 
in the mucosa and submucosal layers are noted 
m a majority of cases These findings, in some 
|!}^^oces, are confined to the affected portion of 
the tube and are undoubtedly secondary to the 
development of the tumor and can in no wise be 
considered evidences of previous inflammation 
f °k ^ opposite tube and the inner third 

01 the affected tube are free from evidences of 

mnammation 


The subjacent ov ar\ is frequently involved and 
almost invariably so when the mass is tubo- 
ovanan in character The ovarian metastases 
are generally m the form of medullary masses 
which occupy cystic spaces or invade the stroma 

SWIPTOMS 

There are no characteristic symptoms which in 
a majority of cases should lead one to suspect a 
primary tubal malignancy Vaginal discharge, 
abdominal pain, and menstrual irregularities are 
the subjects of common complaint m these wo 
men The discharge, usually yyatery and clear or 
straw colored at first, is the nearest approach to a 
characteristic symptom It is interesting to note 
that in the case reported the onset was marked 
by a bloodtinged watery discharge which, after 
S weeks, became colorless and stainless The 
character of the discharge may be modified by 
infection, necrosis, or hcemorrhage at the site of 
the growth, or by co existing pathology in the 
uterus and yagma The discharge may be con- 
tinuous or intermittent, scanty or profuse, de- 
pending probably on the patency of the uterine 
end of the tube The discharge in our case was 
continuous and exceedingly profuse The in- 
termittent type (also, said to be characteristic 
of "hydrops tub® profiuens^^ (7), often occurs in 
periodic gushes and is proceeded and sometimes 



3 Section through the tumor wall showing marked 
hyperplasia of the epithelium covering a mucosal fold 
Compare with Figure 2 with regard to round cell infiltra 
tion 
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iccomp inied b> pnrox>snnl crimp like pains 
\\hich gradual!} subside as the fluid escapes 

In addition to the pain previously mcntiontd 
pain IS general!} present m the lower abdomen, 
usuallv on the side of the lesion The pam varies 
m character and intensitv from an occasional dull 
ache to a frequent sharp shooting exacerbation 
which very frequent!) radiates to the back and 
produces, in some cases, severe sacra! backache 

Metrorrhagia is probab!) the most frequent 
complaint, but there is nothing typical to dis 
tinguish it from bleeding due to utenne pathology 
Menorrhagia, dysmenorrheea, and irregular in 
tervals of amenorrhoca are not uncommon In 
e\ aluating these menstrual aUeraUons the average 
age of these women must be considered 

Urinary disturbances, gastrointestinal symp 
toms, general weakness and loss of weight arc 
not uncommon during the later stages of the 
disease 

puvsrc VL sriiNs 

There are no physical signs sufficiently charac 
tenstit to differentiate tubal mahgnancv from 
adnexal disease in general A tense cystic or 
solid mass, oval or sausage shaped, varying m 
sue from a fen to 15 or 20 centimeters in diameter 
IS generally felt on one or both sides of the uterus 
or in the cul de sac of Douglas On theotherhand, 
slight induration in one fornix mav be the only 
finding When adherent to the ovary the siac of 
the mass will then dcpenvl on the condition of 
that organ iJiar states that the tube is free nearly 
as often as it is adherent Ascites is noted in a 
small number of cases and docs not appear as a 



Fir 4 IIiRh power new of lower left comer erf Pigure j 
stvowioR the nolymorphous tharaclcr o( Ihc hyperphstic 
cells 



Fig 5 Section through the tumor wall showin? m 
tasion of the musculan* by the tumor cells 


rule until rather late in the disease Inguinal and 
supracla\^cula^ lymph nodes are occasionallv 
mvoUcil Anxmia and undernourishment arc 
not uncommon, but extreme cachexia is rare 

PJVOSOhJS 

The insidious onset with signs and svmptoms 
commonly present m various other pelvic con 
ditions makes the diagnosis exceedingly difficult 
In only a few instances is cancer of the tube 
mentioned in pro openuve diagnoses This was 
based upon the microscopic appearance of tissue 
obtained by a diagnostic puncture of the cul de 
sac Chronic peliic jnflammaiorv disease, tubo 
ovarian abscess or evst, cancer of the ovarv or 
the uterus, and myoma uteri nre the conditions 
commonly recorded in the pre operative diag 
noses If a serous or sanguineous vaginal dis 
charge cannot be accounted for otherwise a 
diagnostic curettement should be done, and i! 
microscopic examination of the uterine scrappings 
fads to reveal the source of bleeding, a cancer of 
the fallopian lube should be considered Chronic 
salpingitis hy drosalpinx or py osalpinx, and tubo 
ovarian cyst or abscess are the terms most fre 
quentlv used to describe the condition at opera 
tion In many instances the cancer would 
probably have been recognized or at least sus 
pected at the time of operation if upon its re 
mova! the tumor had been immediately opened 
and inspected 

IREVTIICNT 

Failure to recognize the disease has resulted in 
conservative operations m a majority of cases 
Upon receipt of the pathological diagnosis a 
second operation for the remov al of the remaining 
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internal gemtaha has occasionalh been done In 
mam patients the condition was too far ad\*anced 
for an\ thing but palhati\'e measures Complete 
extirpation of the uterus and adnexa xaa the 
abdominal route is generallx adxocated Some 
authors beliexe it is unnecessarj to remoxe the 
cenax as metastases are rareh found there Boner 
and Clark would preserxe cerxxt for subse- 
quent radium implantation Exasion of all pal- 
pable pehac and retropentoneal h mph nodes has 
been advised This procedure is questionable, 
since metastasis to the mtncate pelvic Ivmph 
s}stem permits little hope for a surgical cure 
Postoperative, deep roentgen-raj therapv is fre- 
quentlv suggested and is undoubted!} worth a 
thorough trial Follow-up records are too inade- 
quate for the draw mg of conclusions concerning 
the beat method of therap} m these cases Avail- 
able statistics show that the radical removal of 
the uterus and adnexa has accomplished little, if 
an} , improv ement m the prognosis of the disease 
Nevertheless, the fact that the disease is bilateral 
m about one-third of the cases plus the fact that 
the ovimes and the uterus, though macroscopi- 
caU} normal, ma} be implanted with the disease 
are sufficient mdications for the radical procedure, 
despite its apparent failure to alter the prognosis 

PROGNOSIS 

Based on follow -up records, the operative 
results are found to be extremel} poor Onl} 6 
patients have survived the third postoperative 
>ear without a recurrence Four of these have 
passed the 5 year mark without a recurrence 

The case reported below is interesting for the 
following reasons, (i) it is the onl} case of pn- 
niar} carcinoma of the fallopian tube on reconi 
in the department of patholog} at the UniversUv 
of Oregon Medical School, (2) it is one of a minor- 
ity group of these cancers m which there is no 
evidence of previous pelvic inflammation, (3) the 
nearest approach to a characteristic S}mplom 
(watery vaginal discharge) was present and c\ 
aggerated, (4) the disease was recognized at 
operation and treated radicall} , and (5) the 
disease was confined to the outer half of one f.il 
lopian tube and subjacent ovary with no evidence 
of further extension or metastasis 


REPORT OF CASF 

Mrs C S , Tvhite, aped 50 years, bouscwife and Iiumtrj 

the Multnomah County Hosintfll. No 
ember 8, 1928, complaining of watery vagiml diwlmrj,** 
s niother had died of “stomach trouble” at tlie Wkc 
01 > ears A sister had died following an alxlomlnat itjK r- 
’ at the age of <2 Patient had hoi 


ation for ‘ tumor’’ 
severe illnesses and r 


I operations She had had ten full 


terra p-ecnaecir' without complicntion Then. hadl>een no 
ru'Camt^r- or alvirtiors The men-trual cwle alwnvs 
nOTsal in c\t.ra wav had cta^cil abruptlv with the last 
penodmCKtciKr 10 4 Punn^ the past iS months ivmp 
tomx charicteristn. of the climactenc had appeared 

The on-et of the pn-'-ent illne"« was 7 months aw was 
marked b\ thevuddinapmannceof aWooiUingevl waters 
clischarci which stamcsJ her clothing Prev lous to this she 
had had no vaginal dischirgv The diM-harge, continuous 
from the tirst had become graduallv more profu>.e and 6 
weeks after the on et had lost its staining qualities During 
the past 6 weeks napkins (each compO'-ed of a folded hun- 
dred pound flour «ackl hid to be changevi three or four 
times during the dav and twice during the tiuht During 
and following ecirtion there had been a mild, dull aching 
pain m the lower quadrants of the abdomen whuh in the 
last 6 weeks had be<»me mon severe Sacral backache and 
sharp shooting pains m the lowir abdomen had produccil 
unconifortabk nights for over 2 weeks <the had been able 
to keep up hir work but had sulTtred from pain and fa- 
tigue Her appetite had bet n poor for 1 month and she fell 
that she had lost weight and strength ‘'li^.ht soreness m the 
loner ri>.htquadnnt of the abdomen had been present for t 
week 

Phvsu.al examination di-iloscd limi motleratelv mov- 
able tender mass aiwut 0 iintimeters m diameter iwstinor 
and to thi right of tin. uterus This mass was slightlj ad- 
herent m the region of thi ruhl utero sacral ligament The 
laboratorv reports wvn irnlevant 

Provisional duenoM tiibo-ovanan mass, probabK 
mflammatorv in ihimtir t.l lancerof the funuus uteri 

\ diagnostu cuntteiiunl revaalwl nothing suspicious 0! 
cancer The alxtoim n was opi ncvl through a low midlinc 
maston Thire were no -uns of inflammation and no free 
rtmdinthi alHlonun 1 he uterus and left adnexa appearesl 
normal Tin. nk.ht t dK’pi vn luU vvas enlari,ed in its distal 
Italf to form in ov d tumor about 5 bj 6 centimeters m 
diamiter Ihi-wi l^hlh ulherent and easilj separated 
from the ixMirn r |v\tnt il piritoneum in the region of the 
right utirovural lu-vnient \ small thm vvalletl evst not 
conncsie«l viith tin o\ ifv vvas attacheil to the closet! 
Iimlinitevl sxtnmilv of the tube The cj'St ruptured on 
mampul »iion ami w h V'etl a small amount of clear serous 
rtiinl lln nwht ov itv xhowtd no gross abnormalities and 
was not tavmutietl with the tubil mass The ni,ht adnexa 
imhulmv the pnMoiisU mentioned cj-st, were nmovetl 
wilha wtaUt ol utenne muscle Ihe tubalmasswasopeneil 
ami reveiletl n h vmorrlngic, friible, papillomatous 
gniwlh wlmh hnl tlu iippcaranci of cancer In view of 
this timhnv tht t ntirv uterus with the left adnexa vvas com 
phltlv nmovttl \o pelvic b mph nodes were fell 

Ihe jvatnnt v\ is tliM.hai>.cd in cxcelknl condition after 
a mmuil vamv de<unci of 14 divs She was ulvised to ri- 
tiiru «t rcK'dir mlirv ds for examination and deep rotnt 
gtn n\ thenpv Hospit d recortls show that on December 
14 10 N sht nuived 350 millumpcrc minutes of \ raj, 

(font «wv\ t'wl 

Man ho 100 t months after operation the patient was 
sembv thi wriUra Nhe had no complaints and the pelvic 

ex munition was Irnlevant 

A»?v 1 he uterus and left adnexa appeared normal 
i he imwlm d h df of the right tube was normal except for 
II MIkW hu rvaso In Its diunetir whertas, the distal half was 
j,rcdl\ rnhfmilto form an oval tumor measuring 3 bj 4 by 
Sicnflmclir^ IheJimbriatcd exlremilj of the right tube 
was ilo-nd J*"! for a small cjst not connected with the 
«v«l\ \n oinnlng In the cyst rcvialed a smooth interior 
mufiuo whhh embrneid one of the tubal fimbria Ihc 
wrvmof ihetul'i waspdtpmk,8moothand glistening cx 
icptfornfin mu dl roughened areas due to adhesions An 
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opemnc; m the lluckened wall of the distal half of the tube 
jevealfd a hxmorrhape, fnable papillomatous gnwib 
which occupied the enUte lumen (Fig tl When sectioned 
the prosimal half of the tube was found to be patent with 
no gross evidence of pathological change The nght osaiy 
measured a S 3 s centimeters and had a bossed surface 
which was due to a few small superficial C) sis plus sesenl 
firm elastic nodules Bisection of the ovary revealed a 
grayish surface mth several smil encapsulated comjact 
areas which were non friable 

Sections from the uterus and left adnera appeared Cs 
gentially normal The pioiimal third ot the ngnt lube was 
normal save lor a sbghl increase in the diameter of Its 
lumen Sections (tom the middle third of the right tube 1 
centimeter from the tumor shoned a slight round cell id 
filtration and a slight hv-pertrophy of a few of the mucosal 
folds Sections from the tubal wall which encapsulated 
the growth, revealed a patchv round cell infiltration of all 
the coats with a defimte increase m connective tissue <le 
nients and a marked distortion and a h>'pertK^y of the 
mucosa There Were few normal mucosal folds The major 
ily of these were composed of thick, atetcscent fibrous 
tissue cotes coveted with single and muftipfe favtrs of epi 
thehal cells (Figs 2and4} itTierenotdistortedbvcroad 
jng the tumor cells were low columnar or cuboidai in tvpe 
with cv toplasm that took a bght eosin stain and nuclei that 
were irregular in sue shape and staining reaction (Hb 3) 
A few mitotic figures were seen (Fig 5) In many areas 
alveolus like mavves of cells appeared to have *prung from 
the mucosa between the papiUarv folds and to have invaded 
the wall as well as the lumen The serosa of the tube was 
not penetrated by tumor cells The dense friable central 
portion of the growth wav composed of pspiltarv chains of 
cells which in areas were so cto«cly placed that thecngiiui 
papillary pattern was almost indistinguisbab'e In addi 
tion there were areas in the tumor without particular pat 
tern which were composed of closely packed large po 
Ivgonal cells with char famtlj staining cytoplasm and 
nuclei Many of these cells were vacuolated and partially 
disintegrated The previously noted ov anan nodules bada 
fibrous capsule whicn surrounded compact celluhr masses 
The latter were composed of round oval and spmdlc 
shaped cells with a faintly staining cj toplasm and irregu 
larly shaped nuchi that took a livht hxmatosytin stain 
lIyperchromato«is and mitosis were less common chan in 
the tumor cells of the tube A kw corpora fbrosa were 
seen The greater portion ol the ovarian stroma was n* 
pheed by the tumor nodules Invasion of the ovarun 
capsule by the tumor cells was not noted 

CONCLUSIONS 

1 Primary carcinoma oC the fallopian tube tv a 
rare disease About 200 authentic cases arc 
recorded in the Itteralure 

2 Age incidence is the same as for cancer m 
general 

3 The etiology is unVnown, though many au- 
thors are of the opinion that chronic salpingitis 
commonly associated n ith the disease, js a pre 
disposing factor 

4 There are no characteristic physical signs or 
symptoms Watery vaginal discharge, blood 
tinged at times is the nearest approach lo a char 
actenslic symptom 

5 The diagnosis lias been made only once (by 
Talk) before operation In a large percentage of 


the cases the disease was neither recognized not 
suspected at operation The case reported demon 
strated the value of immediate section and in 
spection of extirpated pelvic tumors 

6 Statistics are too inadequate for the drawing 
of conclusions concerning the best method of 
therapy The very nature of the disease, how- 
ever, indicates a radical extirpation of the uterus 
and adnexa 

7 The prognosis IS poor Few cases have sur 
vaved the fifth postoperative year 

8 Macroscopically, the disease resembles a 
chrome inflammatory condition foffen indis 
tinguishable from a pyosalpinx or hydrosalpinx) 
of one or both tubes On opening the tube a 
friable, papillomatous growth is commonly noted 

9 Microscopically, the essential picture is a 
papillary ot papillary alveolar type of tumor The 
primary disturbance appears to be a malignant 
hyTKiplastic change m tne cylindrical epilhchum 
of the tube 

10 The subjacent ovary is frequently involved 

n Rctropentoneal 1 > mph gland metastases are 

common 
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PATHOLOGICAL FRACTURES 

RALPH Macdonald, a b , m d , cmcAco 

From the Department of Surgerr Northwestern UQiversity Medical School Cbtca{,o Illinois 


A PATHOLOGICAL fracture maj. be con- 
strued as any fracture occurring through a 
demonstrable bone lesion and implies a 
causative stress too trivial to produce the same 
result m normal bone 

In a review of 1,405 cases of fracture of the 
long bones at the Massachusetts General Hospital 
during the 10 jear period from Januar> , 1910, to 
Januarj, 1920, there v\ere 24 cases of pathological 
fracture Fractures of the tjjje of Potts’ and 
Colles’ and those fractures of the clavicle treated 
as ambulator) cases were not included m the 
cases reviewed Of the 24 cases obtained 14 were 
females and 10 were males, and the ages included 
ranged from 9 months to 66 >eats Table I shows 
the distribution as to age and sex of these cases 
and It IS interesting to note that of all the long 
bones the greatest number of pathological frac- 
tures involved the femur where, of 560 cases of 
fracture, 15 were spontaneous and of these the 
fracture was below the trochanters in 9 instances 
One case of fragilitas ossium, not shown on the 
chart, was a female baby 9 months old with 
multiple fractures involving all the long bones 
except the right humerus and clavicle 
The abnormal bone conditions responsible for 
these fractures and the bones inv olved are listed 
in Table II and it is immediately apparent that 


table I — DISTRIBUTION AS TO AGE AND SEX 
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Paget’s disease and osteomyelitis accounted for 
almost half the number of fractures 
The patient with hypernephroma and the 2 
with metastatic carcinoma (bed m the hospital 
from the original condition, while the case of 
gumma was a woman, aged 42, who had had a 
slightly tender lump ov er the clavicle for a year 
and an X ra> picture taken after admission to 
the hospital showed a fracture of the clavicle, 
but the patient did not know when it had oc- 
curred Noon reports 2 cases of gumma causing 
pathological fracture m a senes of 5 cases which, 
however, were all m soldiers In the three cases of 
sarcoma, one occurred in a girl of 9 years who 
fractured the lower end of the right femur m a 
fall Ahigh amputation wasdoneand the patho- 
logical report showed large spindle cells and giant 
cells and the diagnosis of sarcoma, made before 
operation, was confirmed Four years later she 
was well, and there was no evidence of further 
involvement The 2 other cases were adults, ages 
53 and 60, and the outcome is unknown as Uie 
patients left the hospital untreated The diagno- 
sis in these cases was based on the X-ray findings 
and may be erroneous iloore calls attention to 
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his experience thnt bonj mct'istasea of all tj pcs of 
malignancv gne the same roentgen appeuance, 
thus emphasizing the falhcj of attempting a. 
cellular diagnosis b> the roentgenogram 

In 2 of the 3 cases of bone cj &t, the patient had 
had a previous spontaneous fracture in another 
bone due to cyst and in each instance the fraclure 
avas the first indication of the presence of abnormal 
bone 

In this senes of cases the most common causes 
of pathological fracture N\cte Paget’s <hsease and 
osieomj ehtis with sarcoma and cjstic disease 
next in rank. It is interesting m this regard to 
compare Eisendralh s report of the Cook Counij 
Hospital where tabes was most frcqueml> en 
countered, w hicfi led him to advise an examma 
lion of the nervous s>stem m all cases of fracture 
in which manipulation causes little pain 

The average age in these n cases was 38 i 
>ears compared to the average age given b> 
Mejerding of 26 7 jears Nine males were over 
30 >ears of age and 5 females were over 30 jears 
of age 

In Rassieut’s senes of sSS fractures, 5 were 
pathological and were caused b> sj-philis or 
sarcoma He concluded that spontaneous fracture 
was usually a sign of impending death 

Ver> frequentl) the spontaneous fracture was 
the first warning that disease of the bone was 
present and according to Boggs this may also be 
true m cases of bone metastases Nevertheless, 
the fracture, as Ashhurst sa)s, ‘ is acomplication 
and does not alter the prognosis or the indications 
for treatment ' Bone graft is not nccessar> to 
secure union in non malignant conditions curd 
tage with proper postoperative fualion may be 
quite sufficient (i 2) as non union is not usual after 
pathological fracture (5) Bands used in the 
fixation of fractures have been responsible for 
spontaneous fracture at the site of the band m the 
experience of one writer (6) In cases of mahg 
nanc) of the bone, whether primary or metastatic 
union rarely takes place and death often inter 
venes before any reparative process begins “Jhis 
view is supported by many writers and has been 
tersely set forth by Codman However, spon 
taneous fracture due to metastatic carcinoma 
sometimes unites quickly although the patient 
succumbs to the malignant disease (0) 


A review of the literature on pathological 
fracture revealed only ig cases of fracture due to 
echinococcus cyst, and a new hazard was brought 
lo light as a cause of bone pathology in the use of 
radium pamt by watch dial painters One girl 
thus employed had a spontaneous fracture 
through the upper third of the femur producing 
extensive crippling (7) 

Of the 24 cases of pathological fracture ob 
tamed m this senes, 3 died in the hospital, 6 were 
untreated, and 15 were well from r to 4 years 
after Icav ing the hospital 


CONCLUblOSS 

Pathological fracture is a rather common 
incident to bone pathology and frequently is the 
first indication of its presence 
Pathological fracture m non malignant condi 
tions docs not make the prognosis unfavorable 
Indications for treatment of the underlying 
condition which results m fracture arc not altered 
by the fracture 

Cellular diagnosis of bone malignancy by 
mcansof thc\ ray may lie erroneous 
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INDIRECT INGUINAL HERNIA 
Some Observations on Russell’s Theorv and Technique 
TRLDFRICK S ETHERELL, SI D , F A C S , Syeacdse, New Yorx 


R ussell, m 1925, set surgeons m this 
countrj to thinking on the subject of the 
repair of indirect inguinal hernia Man} 
did not, and ha\e not to this day, accepted his 
theorj, although his reasoning and conclusions 
seemed logical and clear Some men ha\ e accepted 
the theory and are repairing indirect inguinal 
hernia; by the method suggested by him, but with 
certain modifications Counsellor, of the Ma}o 
Clinic, for instance, obliterates the sac by twist- 
ing, but he fixes the stump by suturing through 
the muscle layers anterior to the internal ring He 
leaves the muscles of the falx ingutnahs intact, 
however, as outlined by Russell 
A case, which came to autopsy 6 hours after 
operation, in which the classical procedure de- 
scribed by Russell was followed, gave us the 
opportunity of observing just what happens with 
the stump of the sac 

It IS our purpose in this article to show that, if 
properl} done, this operation leaves the parietal 
peritoneum at the abdominal inguinal (internal 
inguinal) ring in better condition, so far as preven- 
tion of herniation is concerned if one would allow 
that this was possible, than m a normal abdomen 
in which complete closure of the tumca vaginalis 
has occurred at birth We purpose, also, to sus- 
tam Russell s contention b} giving an example of 
a case, which argues m favor of the preformed sac 
theory The histoiy of this case w ill be recognized 
h> all surgeons as the counterpart, m its mam 
aspects, of nearl} all cases of indirect, inguinal 
hernia We are speaking of indirect hernia and, 
not in an} sense, of direct hernia This should be 
kept m mind, because the cause and effect and 
cure of the tw o are often confused in the discussion 
of hernia 

Consider the cases of two newborn infants of 
equal robustness, wnth equally well developed 
skeletal musculature, one with an indirect hernia 
and the other w ith no hernia The abnormality m 
the former is due to a patent tumca vaginalis The 
muscles of the inguinal region are the same in 
both, and the rings of the canal are of the same 
size in both The hernia is there then, or will 
appear, not because of a muscle defect but because 
of the presence of a sac lined wuth glistening 
endothelium which is read} to receive an} of the 
abdominal contents that ma} find their way into 


It If, m any wav, we are able, m the abdomen 
with the hernia, to approximate or even better the 
picture presented at the abdominal inguinal ring 
of the well infant, then we should be able to expect 
that the child vvith the repaired hernia has the 
same chance of going through life free from an 
indirect hernia as the other child who has never 
had a hernia It has never had one because it has 
never had a patent tunica The muscles of the 
region have not entered into the picture, and it is 
reasonable to expect, as Russell suggests, that an} 
attempt at their repair is not only wasted effort 
but ma} result in actual weakening of the wall 
because of strangulation of tissue with sutures, 
and subsequent atrophy, which ma} lead to a 
direct hernia This latter is often spoken of as a 
recurrence, which it is not 

In the adult with an indirect hernia, the same 
conditions prevail asm the infant The potential- 
ities of hernia have been present from birth A 
case in point, which is the counterpart of many 
such cases, is briefly reported 

A man, 38 }ears old, was dm mg an automobile He was 
forced off the road, and his car hit a culvert This drove his 
abdomen very forcibly against the steering wheel A few 
da>s later, I was asked to examine him complete!} because 
of the possibikt} of future htigation He complained of a 
soreness across the lower abdomen Examination of the 
right inguinal region showed a slight impulse against the tip 
of the examining finger when the patient coughed A small 
hernia was evidentl> present, but what is most interesting 
IS that in a matter of 3 w eeks the hernia was apparent m the 
upper part of the scrotum This, despite the fact that he 
was taking things easy, resting most of the time It is much 
easier to beheve that a preformed sac was present, which 
was waiting to receiv e abdominal contents at any time that 
pressure applied above, would force those contents into 
the sac than that the peritoneum could pouch and stretch 
downward to the scrotum in 3 weeks because of a weak 
muscle at the internal ring{3) A repair by Russell’s 
method then, would leave the muscles as they had been 
durmg this individual’s life up to the time of the accident, 
but would obliterate any dimpling of pentoneum at the 
mteroal nng 

If, then, we can so repair the peritoneum that it 
IS the counterpart of that lining a normal wall, we 
need not be concerned with the various types of 
muscle plastic work on the inguinal canal We 
surely often see a lax, weak, abdominal wall in a 
poorl} nourished individual, which is not the site 
of an indirect inguinal hernia Why, then, do we 
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continue to disturb the normal relations and nour- 
ishment o{ the all of an mgumal canal of a robust 
indisidual with nell developed muscles? Here, 
again, n e will sav that a direct hernia is a different 
proposition— something that must alnavs be 
looked for when a tenair of an indirect hernia is 
being done One can conceive of a long standing, 
large hernia of the scrotal tiTie, which has 
stretched the muscles of the inguinal region to 
such a thin atrophic state, that more than 
Russell s technique must be applied In these 
cases an operation with fascul sutures, after 
Galli, would be indicated 

The aulops> finding m the case, which follows, 
prov es be> ond doubt that the parietal pcnloneum 
about the internal ring following Russell s tech 
njque, will not onl> be free of an> indentation 
pointing into the inguinal canal but will actually 
show a cone of tissue pointing superiorlv 

In May 19J6 a man 47 yean old »tis admilltd lo the 
hospital lor the repair of a nght indirect mcuinat hernia 
The sirelljns in the in^ioal rejjion waa fmt noticed after he 
had lifted an unusually hcav> mail bag Kusscil * technique 
was followed in the repair The hernia was of > moniha 
standing The man was a hard drinker and unknown to his 
physiaans had been imbibing for several days before his 
entrance to the hospital He was given an ethylene 
anesthesia He was very obstreperous while tieing taken to 
his room and became quite violent and unruly in his bed 
Opiates did not control this violence He (hen went into a 
stupor such as is seen in alcohoLcs following violent 
delirium tremens He died 4 hours after the operation At 
autopsy the pathologists were unable to fma a cause for 
the oeath 

The autopsy gave us the opporiumty of exam 
ming, mtbin a few hours, the appearance of the 
peritoneum, which had been crushed and tied at 
the base of the hermal sac We expected to find 
a slight dimpling downward into the mgumal 
canal, but, to our surprise, there was an actual 
' upward comng” of the stump The left side, at 
the internal ring, showed a normal closure of the 
tunica vaginalis This “upward comng" occurs, 
undoubtedl), as a result of the elastic recoil of the 
peritoneum, when the stump of the iwastcd sac is 
severed 

It seems to us then, if this is what happens — and 
It does, if all prepentoneal fat is well cleaned from 
the sac and the sac twisted, until there is an 
elastic puU from the peritoneum above, before the 
neck IS crushed, tied, and cut— it is needless to 
transplant the stump into the anterior abdominal 
wall In fact, it would seem that this procedure 
merely prevents the ‘ upw aiding coning" of the 
stump This “ upwardmg coning" seems to us to 
be a desirability It surely eliminates all dimpling 
toward the canal 


It haa been easy for us (6) to follow the pro- 
cedure, outlined by Russell, m children, but it is 
surely difficult to break away from the older 
methods in adults We have had no recurrences in 
infants or adults in this type of operation Coun 
sellor has followed the method for the past year 
with good results In a recent personal communi 
cation (i) one of our prominent surgeons m hernia 
work states that he is ready to try Russell s 
technique in a large series of cases 

CONCLlSrOVS 

1 tthen properly done, the peritoneum at the 
internal mgumal ring presents an "upwatdmg 
coning," thus eliminating completely the entire 
hernial sac 

2 I liminaiion of the sac is the thing for which 
the surgeon should strive 

3 Muscle transplanting operations ate not 
necessary in indirect, mgumal hernis of recent 
ongm or of moderate size m adults 

4 Russell 9 technique is ideal m infants with 
mtlircct inguinal hernia 

5 Careful study of the clinical history and 
physical findings m cases of indirect isguinal 
hernia, tend to prove the theory of a preformed 
sac as the potential cause of hernis 

6 The interesting details of Russell s tech 
niquc should be carefully studied, m his articles 
before attempting the o^raUon 

7 An examination for the presence of a direct 
hernia must always be made, when a repair of an 
indirect hernia is being done Repaur of such a 
defect wall eliminate many so-called "recur 
fences " 

8 WHicn there is practical destruction of the 
walls of the inguinal canal because of the presence 
of a long standing, large, indirect hernia, an 
operation of the Galli type is indicated (4) 
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EVALUATION OF STATISTICS 

T he use of statistics m support of 
methods of treatment of disease is 
essential Statistics should represent 
facts, but occasionally they do not, because 
of incomplete or insufficient data, omission 
of data not in agreement with the argument, 
or unjustifiable conclusions These faults are 
avoidable The difficulty of compiling accu- 
rate statistics often is due to inherent difficul- 
ties in ascertaining the truth, and it is for this 
reason chiefly that statistical studies of the 
results of therapeutic measures frequently 
are so confusing that the reader finds himself 
confronted with the necessity of evaluating 
the statistics rather than the questions they 
are supposed to solve 

In no field of surgery are these facts con- 
cerning statistics more apparent than in the 
benign lesions of the stomach and duodenum 
The difficulty of estimating the effectiveness 
of surgical treatment of any lesion that is 
characterized by dyspepsia is obvious, and 
the ease with which the unfavorable results 
of any specific method may be assembled is 
often too readily made use of by advocates of 


some other method Any therapeutic prin- 
ciple must rest on its merits rather than on 
the dements of other principles of treatment 
The practice of emphasizing the failures which 
may follow any surgical treatment for peptic 
ulcer in an attempt to substantiate one treat- 
ment for all cases has tended to submerge the 
fundamental principle in the surgical treat- 
ment of peptic ulcer, namely, the selection 
of the best method to be followed in the in- 
dividual case 

It IS refreshing therefore, to find in a col- 
lective investigation under the direction of 
Arthur P Luff and under the auspices of the 
British Medical Association^ a compilation of 
statistics on the results of the surgical treat- 
ment of duodenal ulcer which is convincing 
because it is a sincere effort to assemble facts 
rather than opinions It is particularly con- 
vincing since it IS a report of a large number 
of cases in which operation has been done by 
86 surgeons m Great Britain The fact that 
the results are not the experience of an 
individual is most significant and should be 
remembered when comparison is made with 
the results reported bj those advocating par- 
ticular methods 

The outstanding facts included in this 
report are concerned with those points about 
which there has been much debate The 
first is that in about 1,500 cases of lesions 
of the duodenum or of lesions encroaching on 
the pylorus from the duodenum, and in which 
operation was performed, an indirect opera- 
tion, gastro enterostomy, was used in more 

iLuff A P Hie after history of gistro-enterostomy Part I Brit M 
J 1929 n 1074-1078 Fartll Bril M J 1919 li itjs-tug Editorial 
EndresultsofoperatiODiorgastricandauodenalulcor Brit M T 1020 
u xo66-xod7 ” 
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than 05 per cent, and partial gastrectoin> m 
about 2 per cent British surgeons with few 
e-^ceptions, advocate conservative surgical 
procedures m duodenal lesions, and this re 
port considered from anv angle, amplj jus 
ti6es the practice The report shows, for 
example, that m qo per cent of the cases in 
which gastro entetostomj was done, satis 
factor) results were obtained, the average 
time at which the results were evaluated was 
7 years, after operation Gastrojejunal ulcer- 
ation occurred m 2 7 per cent of the cases in 
which the lesions were classified as duodenal, 
and m o 9 per cent of those in which the) were 
classified as pyloric Subsequent hTmorrhage 
was reported m 2 4 per cent in the group of 
duodenal lesions and in 1 2 per cent m the 
group of pyloric lesions As might be expect 
ed, carcinoma did not develop in any of the 
cases of duodenal lesions, and since there was 
none in the group of pyloric ulcers the fact 
IS substantiated that the lesions m the latter 
group were primarily duodenal Experience 
has shown conclusively that lesions which 
extend on the gastric side of the pv torus m v\ 
be carcinomatous at the time of operation or 
they may later become malignant and that 
followang indirect procedures alone in a 
sufficient number of such cases, death from 
caranoma will occur in a certain number of 
instances 

All in all, the report is most impressive m 
its simplicity and in its adherence to facts, 
and it should do much to remov c any doubt 
from the minds of those who may still be 
uncertain as to the value ol adopting con- 
servative measures in the surgical treatment 
of cases of duodenal ulcer National medical 
associations mav find m the report a sug 
gestion of value as to the carrving out of 
similar investigations in the same impartial 
way 

Donald C Balfour 


RECURRENT AND PERSISIENT 
HYTERTHYROIDISM 

I T IS now generally accepted that the 
removal of sufficient hyperplastic thyroid 
tissue will relieve a patient of hyperthy 
rouhsm If, however, there is a recurrence or 
a persistence of the hyperthyroidism after 
thyroidectomv, there is a very general lend 
cncy to postpone loo long anv secondary 
operation upon the thyrroid gland 
Tailurc to relieve so called thyroid toxicitv 
by thy foidectomy may be due to the fact that 
hyperthyroidism was never present and the 
operation was performed mth an erroneous 
diagnosis Such a case must be distinguished 
carefully from true persistent hy'perthyroidism 
and every effort made to treat the real cause 
of the symptoms IMicn, in questionable 
hyperthyroidism, the primary removal of a 
large amount of thyroid tissue fails to produce 
marked relief of symptoms, the diagnosis of 
hvpcrtbvroidism should be strongK suspected 
of being wrong Probablv true hyTcrthv 
roidism was never present and further surgery 
should be cither long delavcd or entirely 
avoided 

True recurrence of hyperthyroidism occurs 
when, after an interval of twelve months or 
more wath a normal basal metabolic rate and 
freedom from symptoms following thyroidec- 
tomy', the basal metabolic rate u. again ele 
vated and symptoms of thyroid toxicity re 
appear True recurrences are quite rare but 
do occasionally occur 
Persistent hyperthyroidism, on the other 
hand, is said to be present after thy roidectomy 
if the basal metabolic rate fails to return to 
normal and the symptoms of hy pcrthyroidism 
never entirely disappear Persistent hyperthy - 
roidtsm is not uncommon and u the usual 
finding in cases of exophthalmic goiter not 
relieved by operation 
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Recurrent hj'perthyroidism should be treat- 
ed as though no pre\nous operation upon the 
thyroid had been performed After proper 
preparation tvith rest and Lugol’s solution, 
secondary th>roidectom>, v,ith the thorough 
removal of all excess hyperplastic tissue, is 
undertaken These measures will bring relief 
m the vast majonty of cases The possibility 
of further recurrence is slight 
In persistent hyperthyroidism however, 
when the basal metabolism has failed to 
return completely to normal after thyroidec 
tomy and symptoms of toxicity persist, pallia- 
tive measures may for a time he adopted In 
certain patients, limitation of activities and 
the daily use of Lugol’s solution will permit 
so comfortable and safe an existence that 
surgery can be, at least temporarily, delayed 


Usually however, these measures fail and 
when after a fair trial the basal metabolism 
remains elevated and complete relief of the 
hxperthyroidism is not obtained immediate 
secondarv thyroidectomy should be advised 
withoul further delay Prolonged temporiz- 
ing with definite persistent hyperthyroidism 
should be avoided just as rigidly as m prim- 
ary hyperthyroidism since long standing hy- 
perthyroidism carries with it so many unde- 
sirable complications Secondary thyroidec- 
tomy in persistent hyperthyroidism cases 
giv es most satisfactory results w hen it removes 
completely the excess hyperplastic tissue It 
should be urged when it is obvious that the 
primary operation has failed to relieve the 
patient of hyperthyroidism 

Howard M Clute 
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than gs per cent, and partial gastrectomy m 
about 2 per cent Bnlish surgeons with fen 
exceptions, advocate conservative surgictl 
procedures m duodenal lessons and this re* 
port, considered from any angle, amply jus 
tifies the practice The report shons, for 
example, that in 90 per cent of the cases in 
which gastro enterostomy nas done, satis 
factory results were obtained, the avenge 
time at which the results were evaluated was 
7 years after operation Gastrojejunal ulcer* 
alion occurred in 2 7 per cent ol the cases in 
which the lesions were classified as duodenal, 
and in o gper cent of those in which they were 
classified as pyfonc Subsequent hTmorrhtge 
was reported in a 4 per cent in the group of 
duodenal lesions and tn r 2 per cent m the 
group of PI lone lesions As might be expect 
cd, carcinoma did not develop in any of the 
cases of duodenal lesions, and since there was 
none in the group of pyloric ulcers the het 
IS substantiated that the lesions in the httcr 
group were primarily duodenal Lxpcncncc 
has shown conclusively that lesions which 
extend on the gastric side 0/ the pylorus may 
be carcinomatous at the time of operation or 
they mav later become malignant, and that 
following indirect procedures alone m a 
suffiaent number of such cases, death from 
carcinoma wail occur in a certain number of 
instances 

AH in all, the report is most impressive in 
Its simplicity and in its adherence to facts, 
and It should do much to remove any doubt 
from the minds of those who may stiH be 
uncertain as to the value of adopting con- 
servative measures in the surgical treatment 
of cases of duodenal ulcer National medical 
associations may find m the report n sug 
gestion of value as to the carrying out of 
similar investigations m the same impartial 
way 

Do'^aid C Bvlfoub 


RECURRENT AND PERStSlENT 
HYPERTHYROIDISM 

I T IS now generally accepted that the 
remov al of sufficient hy pcrplastic thy roid 
tissue wall relieve a patient of hyperthy- 
roidism If, howcv'cr, there is a recurrence or 
a persistence of the hyperthyroidism after 
thyroidectomy, there is a very general tend 
cncy to postpone too long any secondary 
operation upon the thyroid gland 

Pailurc to relieve so called thyroid toxicity 
f>> thy roidectomy may be due to the fact that 
hyperthyroidism was never present and the 
operation was performed m{h an erroneous 
diagnosis Such a case must be distingui’^hed 
carefully from true persistent hyTx^ribyroidism 
and every effort made to treat the real cause 
of the symptoms UTien, m qwstmshk 
hyperthyroidism, the primary removal of a 
large amount of thyroid tissue fails to produce 
marked relief of symptoms, the diagnosis of 
byporthyroidism should be strongly suspected 
of being wrong Probably true h>7>erth> 
loidism was never present and further surgery 
should be either long delayed or entirely 
avoided 

True recurrence of hyperthyroidism occurs 
when, after an interval of twelve months or 
more with a normal basal metabolic rate and 
freedom from symptoms followang thy roidec- 
tomy, the basal metabolic rate is again ele 
vated and symptoms of thyroid toxiatj re 
appear True recurrences are quite rare but 
do occasionally occur 
Persistent hyperthyroidism, on the other 
hand, is said to be present after thy roidectomy 
if the basal metallic rate fads to return to 
normal and the symptoms of hyperlhv toidtsm 
never entirely disappear Persistent hyperthy 
roidtsm is not uncommon and is the usual 
finding m cases of exophthalmic goiter not 
relieved by operation 
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In 18S3, he was elected full surgeon to the Montreal General Hospital and 
organized a course of summer clinics for students who remained m Montreal 
during the summer months These dimes were vcr> popular and much appre- 
ciated 

While in Vienna, Dr Shepherd took a special course in dcrmatolog> under 
Hebra, and on his return started a department of dermatology m the Montreal 
General Hospital His interest m the subject continued to the end In 1907 he 
was named vice-president of the Dermatological Congress held m New York and 
in 1928 was made president of the Canadian Branch of the British Dermatologi- 
cal Society 

Dr Shepherd's surgical work ments the highest praise He was a most care- 
ful diagnostician, and his operatne work was bold and progressive >et at the 
same time conservative He was p3rl)cular]> interested m the development of 
the surgery of the thyroid I was mtimatcl) associated with him for many >ears 
and alwa>s found his opinion sound Under bis leaching m the old summer ses- 
sions many >oung men received a training in surgery at the beginning of their 
career that left an. impress that was never lost Alwajs careful, the interest of 
his patient was ever foremost in his mind 

Dr Shepherd's work in anatomy, dermatolog>, and surgery was appreciated 
outside his native land In 1913, he was chosen to act as vice president of the 
department of surgciy at the International Medical Congress m London He 
received an honorary fellowship from the Royal College of Surgeons, Edinburgh, 
and had the degree of doctor of Hws conferred upon him by the University He 
also received the much prized honor of the honorary fellowship of the Royal 
College of Surgeons of England The degree of doctor of laws was conferred upon 
him by Harvard University m 1906, by McGill in 1915, and b> Queens m 1919 
He was also made an honorary fellow of the American College of Surgeons He 
was elected corresponding member of the Societe Internationale de Chirurgie of 
Pans, and foreign member of the American Academy of Arts and Sciences 

In 1924, his numerous fnends m the profession presented him with a portrait 
of himself, by Miss Des Clay es This now hangs m the large hall of the medical 
building of McGill University along with the portraits of previous deans He 
was dean of the lUedical Faculty 1908-1934^ president of the Medico Chirurgical 
Soaety in 1894, and president of the Canadian Medical Association m 1901 
Dr Shepherd contributed liberally to medical literature In addition to his 
Surgical Retrospect already mentioned, he was joint author of American Textbook of 
Surgery, author of the article “The Thyroid” m the American Practice of Surgery 
He contributed to the Annals of Surgery, Jotirml of Anatomy and Physiology, 
Canadian Medical and Surgical Journal, Bntish Medical Journal, and Lancet 
Dr Shepherd had many outside interests He was fond of nature and fishing, 
and had a lov ely country home at Como on the Ottawa nv er where he entertained 
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his friends in ro>al fashion He was particularly fond of art, especially of oil 
painting, and indeed was regarded as an authontatne critic He was president 
of the Montreal Art Association from 1906 to 1910, and in 1918 he was again per 
suaded to take that position which he was still occupying at the time of his death 
On the occasion of his se\ent> scaenth birthdaj , he was presented with a bronze 
bust of himself bj a circle of his friends in the association 

For many >ears he was a member of the Board of Trustees of the National 
Galler) at Ottawa and reccntl> chairman of the board He was keenlj alt\c to 
the \aluc to the countrj of collections of fine art, not onlj for educational pur- 
poses but for the increase of national pride m art and a stimulus to all who ma> 
be able to enrich their country with further aaluable examples 

The public will remember Dr Shepherd’s acbicicments, his patients will re- 
member him as a kindlj and skilled ph>sician and surgeon, his associates and 
friends will cherish the remembrance of his character He was frank, outspoken, 
\crsatile, and a man of unimpeachable intcgrit> Dr Shepherd was a widower 
for man} }cars He had one son, whom he lost in the war, and two daughters — 
Mrs Nobbs, and Miss Doroth> — who dc\oted her life to the care of her father 
On January 17, 1929, he was at his club and in a particularly happ> mood 
The following morning when his breakfast was taken m to his room he seemed 
cheerful as usual When a little later the scraant relumed to take awa> the tray, 
she found him sitting up in bed, his spectacles on, the morning paper in his hand, 
but he had passed on Glorgf E Armstrong 
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THE SURGEON’S LIBRARY 


OLD jMASTERPIECES IN SURGERY 


KL\ RI D BROW N, M D , 


HIE COLLrCTED W ORKS OF 
ZVCUTUS LUSIT\^US 

ABRAHAM ZACUTUS, morecommonlj knoTvn 
f\ as Zacutus Lusitaous, as a Portuguese Je\^ 
^ Tvbo^\asbomatLlsbonmthe>earI57s Ihc 
descendant of an old Jewish familj , he nas gi\en the 
opportunitj to obtain an etcellent education He 
studied at the Universities of Salamanca and Coim 
bni and not unt d 19 > cars later at Seguenza a tow n in 
the province of Segovia, was he given his doctors 
degree He practiced in Lisbon for 30 vears and 
after budding up a magnificent practice and maU 
ing aa etecUent reputation, he suffered with the 
rest o! the Jew s m Portugal, from the order of ban 
rshment which was prodaimcd in 1655 b> King 
Philip IV Zacutus left Portugal and went to 
Amsterdam where he spent the rest of his life m 
practice and died m 1642 These facts are given in 
the historj of his hU which is contained in the first 
volume of bis collected work, wntten b> Ludovicus 
hcmosius of Lisbon who was ph>sician m ordmar> 
to the Ro>al Court 

Daremberg, writing in 1870, makes the statement 
concerning Zacutus’ work that it is “a work which 
IS still ver> useful ” It seems to me that this same 
statement holds true toda>, and I do not believe 
that the book can be summed up better than it is 
summed up on the title page of the first volume 
which sajs “\Vhere all the medical histones of 
internal disease which are met with here and there 
among the pnnapal medical men are arranged in 
proper order and are illustrated with paraphrases 
and commentaries, and also are adorned most ex- 
quisitely with questions, criticisms and observa 
tions ” Zacutus has searched the literature up to 
his time, not neglecting the literature of his con 
temporaries, and taken all internal diseases, and 
some external, and arranged them m order from the 
head to the foot, most of his case histones being 
drawn from Galen and the Arabian physicians 
He arranges the matter in the following lorm 
First comes the history of the case as it is given m 
balen, or one of the Arabian authors This is usually 
copied directly from the book as published Then 
takes up a discussion of the disease in quwtion 
■"hich he calls a paraphrase Then if he has had a 
similar case himself, he gives the historv of his own 
tase or one that he has seen with some other phv si 
c»3n and gives the result of the treatment and "here 
d may or may not differ from the idea of the old 


\CS Oaivnv Nebraskv 

author When speaking of his own case he usually 
refers to the ideas of his contemporanes lor 
instance, tn his first observation concerning alopecia 
he savs he cured a case of baldness with the jmee of 
mcotiana w hich he say s is v ulgarly called tobacco 
He then quotes a book, The Booh Co/icerm/ig Tobaco 
togtu by Joannes Meander Bremanus Where there 
are certain things of which he is doubtful he asks a 
rhetorical question and then discusses the question 
he has asked and usually decides m his own favor 
Zacutus himself, apparently did not practice 
surgen , and when a case fell mto the surgical dass, 
called for a surgeon to do the operative work Many 
of the cases scattered through the two volumes, 
however, are surgical and many of them are of 
exceeding interest The forty-mntb obscrvationof 
the third book is of extreme interest Zacutus gives 
the history of a case w'hich he entitles “A stone 
spnnging above the frenum of the tongue ” He says 
that a certain noble was bothered with a catarrhal 
fiuction which appeared m the external part of the 
tongue next to the frenum and caused a rather large 
painful tumor which almost made him lose his voice 
\ surgeon was colled who washed it lightly with 
emollients and took council and then made an ina 
sion \ stone showed itself surrounded by yellow 
pus It was hard, on the left side, and about the 
size of a filbert It was then extracted with a vul- 
sellum and the tumor disappeared The wound 
healed safelv and the patient was brought to perfect 
health He then goes back m medical literature and 
quotes a case of stone m the tongue described by 
Avenzoar m his second book Following this he gives 
a cnticism and asks whether stones may form m 
various parts of the human body This again is 
followed by a commentary , or discussion, regarding 
the formation of stones all over the body Nearly all 
of the common surgical diseases are considered and 
many of the uncommon , „ , , 

Zacutus had evidently read nearly ail of the works 
of the ancient authors and also those of his more 
recent predecessors and even of his contemporanes 
He shows himself to be an exceedingly clear and 
careful observer and, even though of necessity, his 
histones arc reduced to small space and are not 
comjjctc as we would consider completeness in a 
medical history today, nevertheless they are so 
plainly stated and the arguments so dearly carried 
out that m nearly every case it is possible to make a 
diagnosis of the condition found 
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REVIEWS or NEW BOOKS 


V OLUMES III and IV continue the exhaustive 
German handbook* on urolopy Like all such 
sv stems the qualitj of the chapters variesuith 
the author ith one or tw o exceptions the ciissifica 

tion IS on clinical lines uhich results in some repeti 
tion which might have been avoided if the exposition 
had been based on pathological entities In most of 
the articles extensive references to the literature arc 
given, but as German authors do not have the as 
sistance of our splendid medical indices of literature, 
they do not adhere to anj special method of Riving 
the references, with the result that not a few of them 
are incomplete and ver^ dillicult to find 

Anomalies are first considered It is interesting to 
note that the} have been divided into separate 
anatomical and clinical portions w nltcn b> didcrent 
authors Ihe section on malformations of the male 
sex organs is unusuall} good and contains much ma 
tcnal hitherto unlamilur to man) The clinical see 
tions on malformations has a long stud) of the htera 
ture without the rntical attitude one would hope for 
The chapter on injuries contains much interesting 
war matenal A chapter on diseases of micturition 
and one on nervous disciscs of the bladder contains 
no mention of the splendid work of the I nglish 
ph)Siologists io diffuse nephritis a subject usuallv 
more or less excluded from \mcntan works on urol 
og) ii6 pages are devoted 
The surgical treatment of nephritis and eclampsia 
IS completclv covered It is espcciall) interesting 
that neither lleschntr nor \oelcker recommends 
p>elographv as an important diagnostic aid m renal 
carbuncle or renal tumor Ureteral dilatation is not 
mentioned as a part of the treatment of renal in 
fections There is no reference to submucous fibrosis 
or Hunner ulcer of the bladder In the treatment of 
gonorrhera also no stress is laid on urethral dilala 
tion but It IS mentioned onl> as one of the pro 
tedures with which to determine a cure Rcml 
tuberculosis is covered in an authoritative st}Ic b) 
Uildbola but tuberculosis of the genital tract is done 
in much more academic fashion Rosenstein pre 
sents an excellent monograph on actinom)cosis 
The masterpiece of the two volumes however, is 
the long chapter on renal stone b) Oottstem lie 
covers every aspect of this subject in a masterfv waj 
omitting onl) the latest studies on the effects of 
diet and vitamins on stone formation Ilocrskcn 
makes some very sensible remarks concerning mov 
ablekidne) Oneof thescdcservcsquotation namclj, 
‘‘Never do nephropexy in cases of general enferop 
losis or where there is a definite psychoneurosis" 
Ifottinger in treating of bladder stone gives as much 
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space to perineal lithotomy as to suprapubic This is 
in contrast to the American practice \ oelcker and 
Rocminghaus used the term hypernephroid tumor 
instead of hypernephroma which is certainly a step 
in the nght direction Curiously enough echinococ 
cus cyst IS included in the chapter on solid tumors of 
the kidney 

The reviewer did not note any reference to the 
phenofiUlphoncphtholein test m the two volumes 
and only a few to the indigocarmine test Appar 
ently much stress is l^id on the freezing point of the 
urine 

This work contains much of great value and it is 
extrcmclv instructive as illustrating the practice of 
some of the masters of urology in Germany The 
reviewer feels however that tt would be a mistake 
for any American urologist to take it as hia sole text 
book DwtdM Dvvts 


CI\ years have elapsed since the first edition of 
I arr s excellent monograph* on local anesthesia 
The thoroughly revised second edition is much more 
than a lucid presentation of this subject It is really 
a book on surgical technique admirably adapted to 
the requirements of local anesthesia 
The psvchic favtors the phvsieal comfort the 
posture on the operating tabk, a special injector, 
the wire spring retractors, and other ingenious de 
vices, which had previously been described by the 
author all serve one purpose smooth and successful 
teamwork ond a surgical strategy, ‘without which 
even the most skillful ‘nerve block’ gives onlv half 
results” It may beargued, that the averagesurgeon 
can perform operations under local anTStbesia with 
less technical equipment but the authors simple, 
practical methods of infiltration arc easy to follow 
and arc always successful 

One cannot help but admire a whole life s work as 
represented m this volume which is dedicated to the 
comfort of that ‘‘unfortunate individual, the pa 
lient who fate has decreed must undergo surgical 
treatment The illustrations and the printing are 
excellent Gezv ce Tas.\ts 


A COMMITTre appointed by the American 
Cjnccological Society has prepared 1 Sylhhiis 
of Lecturet on ObsUlrus for purses* which is rovv 
rcidv for distribution to those interested in the 
subject of nurse training Copies may be obtained 
from the chairman of the committee at the nonunal 
price of 50 cents by addressing a request to 23 East 
9jrd Street, Ivcw \ork, New \ork 
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PLANS FOR THE 1930 CLINICAL CONGRESS IN PHILADELPHIA 


T he clinicians of Philadelphia are interested 
to provide a complete show ing of the clinical 
surgical activities of that great medical cen- 
ter dunng the twentieth annual Clinical Congress 
of the American College of Surgeons to be held 
in that city October 13-1 7 They are preparing a 
program of clinics and demonstrations to be given 
in the hospitals and medical schools of that city 
that will include all branches of surgery — general 
surgerj- , gynecology, obstetrics, orthopedics, urol* 
og> , and suigery of the e> e, ear, nose and throat 
Clinics are scheduled to begin at 2 o’clock on Mon- 
day, October 13, and for the mormngs and after- 
noons of the following four days A preliminary 
clinical program will be published m the August 
issue of this journal Recalling the splendid pro- 
grams presented at four previous sessions in this 
^ty one may confidently assume that this year's 
Congress will surpass all previous efforts in point 
of saentific interest 

A senes of fracture clinics demonstrating mod- 
ern methods in the treatment of fractures will 
lorm a special feature of the cbnical program At 
rnanj- of the larger hospitals plans are being made 
‘cr a comprehensive showing of methods em- 
plo>ed and results obtained in the treatment of 
fractures which forms so large a part of the surg- 
icalwork in large cities and industrial centers 
A subcommittee composed of William T Shoe- 
maker, Chairman, J A Babbitt, Louis H Clerf, 
Fielding 0 Lewis and Luther Peter has been ap- 
pointed to arrange programs for a series of climcal 
demonstrations on ophthalmological and oto- 


laryngological subjects to be held at headquarters 
each morning except Monday, m view of the fact 
that the clinical work m these specialties will be 
demonstrated at the hospitals m the afternoons 

The Executive Committee of the Congress is 
preparing programs for a senes of five evening 
meetings On Monda> evening at the Presi- 
dential Meeting the president-elect, Dr C Jeff 
Miller of New Orleans, will be inaugurated and 
will deliver the annual address Another feature 
of that meeting will be the annual Murphj 
oration m surgery Distinguished surgeons of the 
United States and Canada, and eminent surgeons 
from abroad have been invited to present papers 
dealing with surgical subjects of present da> 
importance at scientific meetings on Tuesday, 
Wednesda> and Thursday evenings On Friday 
evening at the annual Convocation of the College, 
the 1930 class of candidates for fellowship m the 
College will be received 

An interesting feature of this year’s Congress 
will be the showing of a number of surgical films 
that have been produced under the supervision 
of and approved b> the Board on Medical Motion 
Picture Films A number of these films have been 
completed since the Congress m Chicago last > ear 
and such films will be giv en their premier show mg 
in Philadelphia An extensive program, to in- 
clude other outstanding contributions not com- 
prised in the College library of films, is planned 

At the annual meeting of the College on Thurs- 
day afternoon, beginning at 2 o’clock, formal 
reports on the activities of the College will be 
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presented bj the ofTiccrs ind scveml stinding 
committees The major portion of the iftcrnoon 
\\ill be devoted toasvmposium on cinctr.iJtiJjng 
with various aspects of this important probhm 

In addition to the I Tccutivc CornmUtec as 
listed above, the following representatives of lios 
pitals and medical schools have been appointcil 
as members of the Committee on \rrangcments 
E G Ale\ander, Econ 1 Ashcraft W Wajnc 
Babcock, William Bates John A Brooke II I* 
Brown, Ralph Butler, B I Bu/h) G M Dor 
ranee, L 1) Englcrth, Ralph Guldsmitb, J 
Milton Griscom, Robert Kimbrough, I Jward ) 
KJopp,A D Kurt 2 Benjamin J ipsihul^ Clifford 
Lull, r \ AfcCarlhj J J \ McMullin George 
M Marshall, George H Mickcr William 1 
Parke, W'llliam N Parkinson Ross \ Patterson 
William Pepper, William Pierson, Warren Reese, 
Desiderio Roman, Thomas J Rvan W'llliam 
Sheehan, Calvin Smjth, John Spccst Margaret 
Sturgis, Wilham 11 Swarilcj Ko«oc Feahan, 
T Turner Thomas Martha iraev, Stephen I 
Trac>, Frank W hue 

An interesting program of papers, round table 
conferences and practical demonstralit»n> dealing 
with the problems related to the hospital stand 
ardization program of the College and hospital 
efhciencv m general is being prepared for the 
annual hospital conference which opens it lo 
0 clock on Monda) morning in tlie gr ami I) dlroom 
of the Bellevue Stratford ffotcl ffie ionferenee 
will continue Mondav afternoon and on Toesdav 
and Wednesda> morning and afternoon The 
program is planned to interest surgeons, hospital 
trustees, executives and nurses and an invitation 
to attend is extended to all /icrsons interested in 
the hospital field 

General headquarters for the Clmic il Congress 
will be established at the Bellevue Stratford 
Hotel located at the corner of Broad and Walnut 
Streets AH of the rooms on the second door in 
eluding the grand ballroom w hich w ill be used for 
the evening scientific meetings hospital eon 
ference on Mondaj , the annual meeting ami other 
large gatherings, together with additional rooms 
on the roof, have been reserved for the use of the 
Congress and will be utilized for scientific meet 
mgs, conferences, film exhibitions registration 
and ticket bureaus, bulletin boards executive 
offices, scientific and technical exhibitions etc 

An application for reduced railroad fares on 
account of the Congress m Philatlelphia is pending 
before the railway passenger associations and tt 
seems assured that a rate of one and one half the 
regular first class one waj fare will be in effect 
from all points in the United States ami Canada 


PIIIL-Vin LPIII V lIOTfLS VND Till IK KVTtS 
The following liotels are recommended by the 
Commillee on Arnngemcnls 


Adclnhia ijth ant] Chestnut Sts 
liarcli) RittPnhou«c Square fjst 
Ilartram ajrtl anti Chestnut Sts 
rtofRRivu i8»i Qjcstnut St 
Bellevue Stratford llroid and yXalnut 
lienjamin 1 ranklm gth and Chestnut 
Colitmal nth and Spruce Sts 
DrtLe isir ‘'pnice St 
I Iks Ilruad and \ me St« 

( ladslone » i th anti Pine Sts 
< reen « 8th ami Chestnut Sts 
Iximini. llreitd and lairmount Ave 
Maidstone tjjj Spruce St 
Majestic Ilroitl and Cjrflfd \vc 
May fair I incolti Drive and Johnson St 
lennsylvanu jfjth and Chestnut Sis 
Hitienhousc rtnd and Chestnut Sts 
KiU Carlton broad and Walnut Sts 
Kol>ert Morns lythand XrchSts 
s« James ijth and Walnut Sts 
Mephen 1 iwrU *0:7 Ch«tnut St 
Sylvanit Juniper ami Imnst Sts 
Incy j*lh al>o\e Chestnut 
Walton Itrojil and U>cu<t Sts 
WarwKk i,th and Locust Sts 
Wrllmcion toih and Walnut Sts 
\\tvthuT> i$lh and Spruce bt» 


Dimum Rales 
with llKh 
i«l« I.ourie 


300 

Soo 

300 

500 

300 

300 

3 50 
350 

300 

400 

300 

350 

500 

SOO 

soo 



1000 

soo 

soo 



6 ee 

toco 


LIUlTin VTTlVDWCr — VDV V\C£ REOISTRMIOV 
Attendance at the Philadelphia session will be 
limited to a number that can be comfortably 
accommoibtcd at the clinics, the limit of at 
ttmhnct being based upon the result of a survey 
of the amphitheaters operating rooms, and lab 
oratories, m the hospitals and medical schools 
lo determine ihcir capacity for accommodating 
visitors Under this plan it will be necessary for 
those who wish to attend to register in advance 
Attendance at all clinics and demonstrations 
w ill be controlled b\ means of special clinic tickets 
This (dan prov iclcs in efficient means for the di» 
tnhution of the visiting surgeons among the 
several clinics and insures against overcrowding, 
as the number of tickets issued for any clmit will 
be limited to the capacity of the room in which 
that clinic will be given 

A registration fee of $5 00 is required of each 
surgeon attending the annual Clinical Congress, 
suth fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a genera] admission card at head 
quarters This card, which is non transferable, 
must lie presented in order to secure clinic tickets 
and admission to the evening meetings 
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T he purposes of this paper are (i) to 
assemble a review of the literature con- 
cerning a disease common to all the 
centers of ossification of the human skeleton, 
(2) to simplify and standardize the termmol 
og> of this disease, and {$) to present its occur- 
rence m a family of four individuals 
The literature on this subject is voluminous 
and confusing Since the first report m 1903 
(Oagood), there has appeared a bibIiograph> 
of about seven hundred articles The existing 
muddle has largely resulted from three major 
causes (i) failure to recognize the etiological 
factor producing the disea&e, (2) the multi- 
plicity of terms used to describe the same t>pe 
of pathology m the various ossification centers 
of the body, and (3} a paucit> of pathological 
material for study 

A review of the literature concerning this 
subject impresses one with the great vanety 
of terms used to desenbe what is apparentl> 
the same disease In no other disease of bone 
Js there such a plethora of terminology If 
this subject is so perplexing to ont who has 
grown up with the literature, imagine what a 
difficult situation it must be for the medita! 
st^udent who attempts an understanding of 
the disease It is unfortunate that through 
either indifference or vanity, physicians have 
allowed their names to be used as diagnos 
t>c terms in the various locations through- 
out the skeleton where this condition occurs 
this has resulted in an irregulantj- of ter- 


minology which has added much confusion 
to that which always occurs when etiolog> is 
unknown 

The term “epiphysis” is derived from the 
Greek word meaning one that grows 

to another, it is said to have been a familiar 
word to Hippocrates Various authors, in- 
cluding Rcaldus Colombus (1559), Morgagni, 
Ambrose Part, and many others, wrote of 
epiph>seal separation John Hunter was the 
lirst to prove expenmentallj that long bones 
grow m length from the epiphyses John 
Poland s book, Traumatic Separation of the 
Epiphvscs, published in 1898, was probabl> 
the most thorough discussion of the subject 
known at that time In many wavs it has not 
been improved upon even to the present, al- 
though modern X'ra> equipment has >ielded 
important additional observations The ear- 
lier writers were concerned chiefly with trau- 
matic separation of the epiph j ses The paper 
by Osgood m 1903, concerning the tubercle of 
the tibia, was the first attempt to describe 
a non traumatic type of epiphyseal disease 
Schlatter gave an account of the same condi- 
tion m igo8 Koehler (190S) wrote of changes 
m the tarsal scaphoid and patella Several 
>ears later (igioj Legg, Calve, and Perthes 
desenbed a similar disease involving the 
epiph>sis of the head of the femur Sever also 
described the same process in the os calcis m 
1912 and Ereiberg drew attention to it in 
the head of the second metatarsal in 1914 
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rinall> , m 1921, Scheuermann reported n simi 
lar condition in the epiph>scs of the \ertebn 

Gradually it became apparent that all these 
conditions, know n by the names of the authors 
describing them, were \er> closel> rciatc<l 
The custom of appl> ing authors' names to the 
disease, rather than thinking of it as a patho 
logical entity which might involve an> grow 
ing ossification center, undoubted!) masked 
for a long time the fact that all of these lesions 
were the same process showing simihr char 
actenstics in their onset and progress Thus 
the disease cntit), osteochondritis, was but 
slow I) recognized 

ANVTOMfCAL COVSrDER>VTIO\ 

When the surgeon is called upon for his opinion 
respecting the nature of injuries oceurnng m the 
i icinit) ol the larger joints in earl) life he « ill find a 
knowledge of the anatom) of the cpinhvscs of the 
greatest importance (Professor R \\ Smith ) 

In the majorit) of cases bone is made 0/ 
cartilage formed in mesodermal tissue The 
first step is a closer aggregation of the meso 
dermal cells m the location where the model 
of the bone is to be made This aggregation 
of cells assumes an appearance intermediate 
between fibrous tissue and cartihgc forming 
a substance called procartilagc, w hich is grad 
uallj transformed into hjaline cartihgc 

The process 0/ ossification commences at 
(li/Terent dates m different bones, but the date 
is fairl) constant for anj one bone in different 
subjects By the second month of intra 
uterine life, ossification has started in ncarl) 
ail the bones Ihe point in the bone vvherc 
ossification begins is called a center of ossilica 
tion and the center is said to appear at such 
and such a date Man) of the bones arc 
ossified from more than one center When a 
bone has sev eral centers of ossification and the 
centers appear at widel) separated dates, the 
first to appear is called the primary center and 
the others are called secondary centers The 
largest part of the bone is ossified from the 
primar) center 

Some short bones and some flat bones arc 
ossified entirely from the primar) center of 
ossification, for example, the cubical bones of 
the wrist and ankle except the calcaneus and 
rare!) the accessory scaphoid All the long 


bones and man) others acquire secondary 
centers of ossification that appear in outlying 
cartifagmous parts into which ossification 
from the primar) center has not had time to 
extend Nearly all the secondary centers 
appear after birth and the method of ossifica 
tion from them is the same as from the pn 
mary center Many of the secondary centers 
do not appear until later, many appear near 
the time of pubert) , for example, in the spine, 
tibraJ tubercle, pchic girdle, nbs, clavacle, and 
rarel) the patella 

The part of a bone ossified from the primary 
center is called the diaphysis, the part ossi 
ficd from the secondary is called an epiph)sis 

Tver) long bone has an epiphysis at one 
end, most of them have epiphyses at both 
ends In some bones there are more than one 
epiphyses at the end, for example, the distal 
end of the humerus and the proximal end of 
the femur Metacarpals, metatarsals, phalan 
gc$ of feet and hands, as well as clavicle, are 
examples of bones with epiphyses at one end 
In case the larger epiphyses arc ossified from 
more than one center, the parts ossified from 
these separate centers coalesce before union 
with the diaphy&is, for example, the proximal 
end of the humerus When there are more 
than one epiphy seal centers at the end of bone 
and the parts ossified from these centers do 
not coalesce but ;om the shafts separately, 
each part is called an epiphysis, for example, 
the |»arts at the proximal end of the femur 

It is to be remembered as Poland points out 
that 

the boundary line between the epiphysis and 
diaphysis alters its relationship verv considerably 
with regard both to those parts to the neighboring 
joint and to other surrounding structures Marked 
examples of this may be seen at the lower end of the 
humerus and the upper end of the femur In the 
latter the whole upper extremity m infancy com 
pnses the head neck, and greater and lesser tro 
chanters in one cartilaginous mass, but as age ad 
vanccs, the head and trochanters form separate 
epiphyses by the upward growth of the neck from 
the diaphy sis 

Not only do the indnidual epiphyses alter their 
relationship with the corresponding diaphy ses duri^ 
the different stages of their development but the 
same epiphysis will have a very different anatomical 
ippearancc at different periods — e g during iniancv 
and during adolescence — at one time forming a 
relatwely large portion of the end of the bone, ana 
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at another Umc formmg a small one, as at the upper 
end of the humerus , , ,, , 

The emph>ses of the long bones m children do 
not comprise the nholc of the end of the bone as 
seen m the adult, but onl> about t%vo thirds, the re 
maming third (e g , the lo\^cr end of the humerus) 

being formed b) the diaph\ SIS (Cruvcilhier) 

The epiphvses, when fully formed, are somewhat 
similar m structure to the short bones of the body, 
being composed of spongy cancellous ti^ue, ar 
ranged in a definite and distinct mechanical manner 
and surrounded by a thin lay er of compact bone 
Their diaphysial surface is not smooth but co\ered 
with small mammillary projections and pits which 
accurately fit corresponding depressions and ndges 
on the end of the diaphy sts, strengthening the union 
between the epiphysis and diaphy sis On the dia 
physi^d ends of some of the long bones, at the 
lower end of the tibia, these ndges and elevations 
are arranged in a \ ery definite manner 
The epiphyses at the two ends of the diaphy sis ot 
the long bones at the period of matunty freely com 
RiuDicale by means of openings into the meduuary 
canal, the aUeoU of the spongy epiphysial tissue at 
this period passing into those of the diaphy sis 
It is only in rickets and some other pathologiciw 
conditions that the cartilaginous line is penetrated 
by blood vessels, the epiphysial cartilage, smwi 
though It mav be, will m the norrnal state com 
pletely shut o(I the alveolar spaces of the epiphysis 
from those of the diaphy SIS ^ _ .u- 

The epiphyses obtain their blood supply from the 
periosteal network of arteries, large branches ot 
which perforate the thm layer of cornpact . 
their exterior, and are distributed throughout the 
spongy cancellous tissue Nearly the wh'Dle ol tn 
Wood supply IS therefore independent of the aiapny 
sis Only one or two minute arteries pass into tne 
epiphyses from the diaphy ses through the 
cartilage This accounts for the comparatively » 
frequent occurrence of necrosis of the epiphys' 
traumatic separation of the epiphysis even 
diaphysis is more or less completely displaced f 
off the epiphy sis 

CLASSIFICATION AND TERMINOLOGY 
We would classify the types of osteochon 
dntis under discussion into either the P*^”'**^ 
or secondary groups, depending upon vraetner 
the primary center of ossification or the sec- 
ondary center is first involved The time o 
appearance and ossification of these ceiuers 
represented m the diagrams (Fig i) tJst - 
chondritis develops in ossification ^®^ters o 
'og the period of growth from one or 
centers This classification immediately pl£^ 
all the cubical bones of the wrist and the Jee^ 
except the calcaneus, into the primary group 
(Table I) In the spine both the primary 
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\ Primary osteochondritis (invobement of primary' cen 
tets of ossification) 


. Spine (before puberty)* 

2 Patella (before puberty)* 

3 Ribs (before puberty ) * 

4 Clavicle (before puberty) * 

c Pelvicgtrdle (before puberty)* 

6 CobicaT bones of ankle, except calcaneus and 
rarely accessory scaphoid 

7 Mandible 

11 Sternum 

0 Cubical bones of wrist 

B Secondary osteochondritis (involvement of secondary 
centers of ossification or epiphyses) 

1 Spine (at puberty)* 

2 Rebs (at puberty)* 

3 Clavicle (after puberty) * 

4 Patella (at puberty)* 

5 Pelvic girdle (at puberty)* 

6 Femur 

7 Tibia 

8 Fibula 

9 Calcaneus 

10 Metatarsals 

ti Phalanges 

12 Scapula 

13 Humerus 

14 Ulna 

X5 Radius 

i6 Metacarpals 

•Th«« b0B«* Yive pfunary wid sreendiTy center* of o»»ific»twn 
deve^mg *t widely lepwaud period* 

secondary types have been described The 
gronth centers in the spine develop rather late 
and have two periods of active growth, the 
first involves the primary centers during the 
first decade, and the second the secondary 
centers during the second decade A primary 
type may continue until the appearance of the 
secondary centers, or both types may appear 
simuUaneousl> in the same patient 

Secondary osteochondritis of the head of 
the femur, also know n as Legg’s disease, Legg- 
Perthes’ disease, Perthes' disease, Legg- 
Calve-Perthes’ disease, Calve-Waldenstrom- 
Legg-Perthes’ disease, osteochondritis cova: 
luvenilis, osteochondritis deformans, osteo- 
diondntis deformans juvenilis, coxa plana, 
pseudocoxalgia, osteochondntis of the hip 
joint, or osteochondral trophapathy of the hip 
joint, IS one ot the most common of this group 
It usually occurs m very active, well developed 
boys between the ages of 3 and 12 years, al- 
though girls are not exempt The first symp 
tom IS a limp on the affected side, and this 
may be accompanied by local pam and 
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reported them 


tenderness certain number of patients 
gue a histor> of trauma Osteochondritis 
(secondary) of the capital epiphysis is also 
common after reduction of congenital d>s 
location of the hip In the carl> stages, ex- 
amination and roentgenograms >\ill probablj 
be negativt. but in the course of a /c» wccIls 
some wasting of the gluteal muscles on the 
affected side can be seen Some general 
muscle spasm, as well as pain and ttndemess, 
ma> be elicited Abduction and internal rota 
tion are slightl> limited The Trendelenburg 
sign is present 


Roentgenograms taken at this stage are 
characteristic The ossification center of the 
epiph>seal head shows areas of rarefaction 
Later it is flattened and fragmented into 
se\eral pieces The neck of the femur is 
thickened and shortened, the thickening is 
greatest near the cpiph><^al hne In a few 
cases the acetabulum maj be flattened The 
resulting deformit> of the head of the femur 
maj be classed as either the cap or mush«K>m 
tjpe Lcgg calls attention to the different 
clinical courses which both t>pes maj run In 
the mushroom t>pc the chief complaint is 
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Fjg 2 Case i There is considerable mottling of the 
neck of the right femur rsilh some flattening of the nght 
and left capital epipbjses Roentgenogram taken s 
months after injury 

limping, Without pain There is also very little 
atroph) of the hip muscles Motion about the 
hip IS normal unless the epiphysis has mi- 
grated to the great trochanter, m such a case 
abduction and rotation are limited Very 
little, if any, shortening is found m this type 
The cap type ma> run a much more severe 
chnical course There js a great deal of 
fragmentation of the cpiph>seal bone center 
The neck is shorter and more rounded at the 
upper angle “In a few cases the epiphysis 
seems to be obliterated” (Legg) The result- 
ing loss in length and range of motion about 
the hip IS more marked than m the mushroom 
type 

This disease must be differentiated from 
tuberculosis, co^a vara, congenital and ac- 
<5uired irregularities of the head of the femur 
as well as epiphyseal separation fractures As 
the disease progresses the clinical course and 
^ ray findings are diagnostic Undoubtedlj, 
certain cases of adolescent coxa \ ara represent 
the end-result of an unrecognized osteochon- 
dritis of the femoral head 

Case i An example is that of a white boj of 6 
Kirs, well until thrown off a merrv go round 5 
4 tiefore admission into the Lakeside Hospital 
le did not complain of an> pam about the hip mt 
euiatelv following the fall but began to hmp a 
onth later After a period of 2 or 3 weeks pain 
m the nght knee and soon aftenxard m 
® right hip The disabiUt> increased until he be 





Fig 3 Case i This roentgenogram taken 9 months 
later than the roentgenogram m Figure 2, shows general 
i2cd atrophy with increased broadening of the neck and 
irregularity of the capital epiph>si5 

gati to walk on all fours It is of interest to note that 
at the age of 6 months he Mon a prize at a state 
health contest 

The phvsical examination revealed a well de 
vclopcd and nourished bo> The right leg showed a 
shortening of i centimeter with atrophv of 2 75 
ccntimetersof the right thigh 17 5 centimeters above 
the patella There w as no increased surface heat or 
periarticular thickening at the knee or hip Motion 
of the hip was limited about so degrees m all other 
directions The child walked with a definite protec 
tive limp on the right side 

Blood calcium was 13 t milligrams, phosphorus 
S 3 milligrams, blood and urine studies were nega 
ti\e Ihe roentgenogram (Fig 2}, taken s months 
after the injurv (Januarj 17, 1929), shovied definite 



Fig 4 Bilateral osteochondritis of the greater tro 
chanter The patient showed nos>mptoms referable to the 
disease 
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tii, 5 Tihial tubercle showing nnatioa in (Irasit> as 
nell as irregularity of outline transverse line through the 
proximal portion suggested a fracture 


mottling in the neck of both femora considerably 
more on the right The joint spaces were clear 

On January 34 1929 shortly after admission to 
the hospital, the right hip was explored The cap 
sule as well as the articular surface of the head ap 
peared normal while the neck appeared defimtely 
hypertcmic Several small specimens were remosed 
just distal to the epiphyseal line The bone ap 
peared firmer than normal was harmorrhape and 
somewhat granular in appearance All cultures m 
eluding those for fungi were negative The pathol 
ogist reported that no evidence of patholopcal 
changes was present m several sections of the can 
cellous bone 

After 6 weeks the patient was discharged to a 
convalescent hospital At this time his right hip was 
held by a plaster spica in a position of extension and 
30 degrees abduction The splint was removed in b 
weeks Nine months after exploration of the nght 
hip he was free of symptoms and walked without a 
limp \t this time there was jo degrees hmitation 
to abduction and adduction of the right hip but no 
muscle spasm Roentgenograms showed the epiph 
ysis of the head of the right femur to be flattened 
and roughened There was a slight degree of coxa 
vara The head of the left femur showed suggesltve 
early change of the same nature (Fig 3) I he legs 
were of equal length 

Phcmister’ has reported a similar case he found 
a mild synovitis A window removed from the 
anterior surface of the head extending into the 
ossification center showed the latter to be almost 
broken down in one portion and partly filled with 
granulation tissue Cultures were negative Within 
5 months roentgenograms showed the defect to be 
entirely filled with new bone 

iphemuter Arch Surg tgii 



Fig 6 F^tly invoUrment of patella in Case 2 The 
center of ossification is irregubr m outline and decreased in 
density Note irregulanty of contour of the condyles of the 
femur 

Pnctjca! recovery follows regardless of 
treatment If the deformuj is rather marked 
and IS progressiv e, the affected limb should be 
held in moderate abduction b> a short plas 
ter spica It is rarely necessary to maintain 
such physiological rest longer than 6 weeks 
Occasionally, malacia, as cvadcnced by roent 
genograms, makes further protection advis 
able, this can be cared for sufTiciently by a 
Thomas ring caliper brace for a few weeks 
longer 

During recent years several authors have 
called attention to the j>otential danger of 
arthritis occurring m hips previously affected 
with osteochondritis A few such patients 
have been seen by one of us In the more 
severe cases the \Yhitman reconstruction op 
eration seems to giv c the best results 

bimilar changes may occur m the greater 
trochanter as illustrated m Figure 4 
Involvement of the proximal epiphysis of 
the tibia has been known as Osgood Schlat 
ters disease, Schlatter s disease, or tibial 
tubercle apophysitis We designate this as 
a secondary type Well developed, athletic 
boys arc especially subject to this disturbance 
about the time of puberty, 12 to 16 years of 
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Fig 7 Case 3 A jear later than Hsurv $ llute I'lm 
creased irresulantj of the contour of thi. o*niUht in 
creased growth of the patella but greater <l<,v,rii.«f mottlutK 

age The s>mploms usunlh follow dirttf 
trauma or some form of Molcnt c\trci''t wliirt 
the leg has been smartl> eAtcndedat thi kmt 
The patient complains of loss of sptttl m 
running and aching of the part alTetitd afUr 
exercise or climbing stairs 'llic diHoinforl 
n^ay be severe enough to cause limping I \ 
ammation maj reAcil tenderntss ami lhi<k 
ening of the soft parts about tlu titlnnh 
Usually the tubercle becomes dcitntfel) «ii 
larged Active extension of tlit kmi tatises 
pam m the region of the ligamtnlum p.{i« 11 a 
Roentgenograms show irrcgulantiis in Hlia|«’ 
as well as fragmentation of tlic tibml<pl(>htnla 

(Fig 5 ) 

This common condition is wif llinllMl n 
gardless of treatment Mild r.isi s may la* m 
hexed by cross strapping of .ulhi alvr , mi i lln/r 
^ver the tubercle In mon wvtn taai’Hi 
flexion of the knee should b( (>rol))lilf< d bv a 
plaster-of-Pans splint over a (» rhnl of it n »v 
'"eeks, during this period ntllnf' of \Uv 
quadriceps should be prarl/fn), itlifi afbf 
removal of the splint, bakmy, m/if-ayi, afid 
ac^e motion hasten recovery 

This disease of the patrlU mu la 'lar »d 
^uaU> as a primary ty/K f) iyn '// fU 
However, secondary f>> mrallon ohUm um 
he found near puberty fin \>f\tintty iyii* v/fo* 
first described b> To/hPr 10 it tim mvihi* 
tarsalscaphoid mvolvrmi'fn I's //'ll fb' 



lu '* t Iw** litir iliin < IM-* 

<h«»wH ihfitivt «ii ft( ilm». Ml of dll' I'oiu 1 •h>n\ «oiuo >MV 
< nil c»l itnipJo 


omhrx ivpi his bun known as ihr Miiding 
] irstn or tin karsi n Johaiinson s\nitioin<' 
Hu mxovsors until ol onsliuation Is usunllx 
at ihi outer inirgm ot tho p.itidia It iiuiv 
bt mist ikm fora uTtua) fiai tiiii' wlictv it has 
(wisislul as a sipnata uMtai of (wsliuallou 
Dituts in ossiiuatloii of the iMicIla iiio not 
iiiiioinnion and whin pit sent arc hilalcial In 
aboil) two thirds of the tascs In some i uses, 
iDcntyciiogjams lm\c rcualcil ln\ohciiicnt of 
till patella alone when the HMuptnina ueie 
itteiable to the tthlal tuheide In olhera a 
tvpiial io< iitg(‘iio)ogl( al pl( Inn* of ostem lion 
diitis 0 } the llbia) tiilardi' Inis hien found 
with sMiiplonis r< feialile to the n/iti lla Tills 
has beii) rsplahiut as due to a imal (uutloii 
titidonitia at the attarhmeiil of the palellai 
ligament to ilie tihlal liihen le and m/ii|dn of 
the palella itaelf 

I lieaaim 1 hange whir h or r nor hi f hi' palella 
niav fdao lalvM [il/iri In tin (omlyha of the 
feiMiii, tin onlroflimidral Ihii' pirfirnllng Ir 
n/'iilatlty of onlJIm of the osir ojfl portion, 

I’llmary osliorlioiidrlflrt of ihr* pafr-lla la, 
llieofoie, lommon near the age of o yeara al 
wlilrh time the primary osiir/rallon rrmlm !« 
fa/ihlly pr/nvln/r Suondary ort/rorhoml/lllts 
itt ffrr|i)rnt ahoill }m)nrty am) may la* af'fo 
ihdml with tibia) tularrh* Involvem/nf la 
liolb rnonriary rrnfera arr ra(jhl/y 
yiowbn' al this age 

t Atii * A v^hUr aid, (1 ytiirif iM, v/nn inlnililni 
htWft |,»H»hh lh» AuaaO /o, n\\ > n] 

{•m rmd Ih rlyhi Her t'uf f y,nf f|,, 

h'ot fhnf tfn w/rh a 
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1 iR g \ decrease in \aluinc of taivil vaphoiil asnrll 
as irrcgulantj noted pre\iousl) 

cspeciallv marked in the mornings In a short time 
she complained of pain rclie\cd b\ flexini; the knee 
She developed swelling about the right knee and 
night cr/ts \t this time a plaster cv/inder was 
applied to the leg for i period of o weeks Kocnl 
genograms showed earl\ changes m patelh and 
condjles of femur (I ig 6) The patient seemed well 
for 3 or 4 months after remov al of the plaster splint 
\t the end of that time she fell striking her right 
knee ithm 4 davs the knee was more swollen and 
painful than it had been before 

The ph\ steal examination showed a well developed 
and nourished child The positive phvsical findings 
were confined to the right knee There was no 
shortening of the right leg but definite pcriarlKular 
thickening about the knee with some tenderness 
over the internal joint space as well as the patella 
The teg was held in 10 degrees dcxiun and passive 
motion bevond this point was painless but sbghtit 
guarded There was increased surface heat 

DIood count showed 8 000 white cells hamoglobin 
go per cent dilTcrential count normal ttasser 
mann test was negative Tuberculin test human and 
bovine dilution 1 5000 was positive The urine was 
normal Roentgenograms (I ig 7) showed definite 
changes m the patella and articular surfaces uf the 
cond>fcs of the femur 

The knee wascxplorcd on September II iqjS iht 
articular surface of the patella as well as the con 
dyles of the femur had a normal appearance I he 
svnovia was h) perarmic purplish in color andhvpcr 
trophic It was thought to be tuberculosis at the 
time of operation ( tilcunrs and guinea pig inocuU 
tion 0/ the j cubic centimeters of slightiv turbid 
fluid found were negative \ pathological report of 



I If, ti The broad flat head of the second metatarsal 
as well as the increased dcnsitj of the shaft m a char 
actcnstic change 



Iig to lateral view showing frigmentvlion of Ursa) 
scaphoul 

non specific svnovitis was obtained from fringes of 
the svnovia removed for studv 
lor 3 months after liischarge from the hospital 
several plaster splints were applied after which 
lime free u<c of the part was alloweii She was re 
admitted to the hospital lanuarj 7 ti)iQ because 
of wrsistcncc of pam and limited motion I he knee 
lackeil JO degrees of romplctc extension and 40 de 
grees of complete flexion Vltcmpts at further mo 
lion were painful ami met with obstruction which 
Seemed due to adhesions rather than muscle spasm 
) wedgmg cast was applied and the patient dis 
chjrgetl to a convalescent hospital 
On November JO ig g extension of the right knee 
was slightiv limited but no swelling or pain was 
present Roentgenograms f I ig *<) taken November 
H lojg showcii dehnitt improvement 

rrcaimcnt of either tvpt of osteochondritis 
of the [aUlh consuls of phi'^iohf'ical rest in a 
plaster cv finder for a few weeks depending 



Iij, ij thinclcri tic irrfRUbnO enlargement and 

fnotthng of Ihi calcaneal cpiplij sia 
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L. 

F»g 13 Ca«e 3 Considerable mottling and irregularitj 
of the head of the humerus as well as lippi% of the aero 
nnun 

Upon the se\erit> of the disease This is to be 
followed by massage and increase in active 
motion 

Primary osteochondritis of the scaphoid has 
been knoitn as tarsal scaphoiditis, or Koeh* 
Itr’s disease It is one of the most common 
of the pnmarv type This condition occurs 
about twice as often in bo>s as m girls The 
scaphoid is one of the last bones of the foot 
to ossify and develops from a primary center 
alone The ossification center appears be- 
tween the fourth and fifth years Therefore, 
this disturbance rarelj occurs before that 
age The upper limit is about 12 jears Very 
few of these patients give a direct history of 
trauma 

The first sjTnptom is a slight limp Local 
signs of inflammation arc present, such as 
pam, swelling, and redness The pain is ag- 
gravated b> exercise, but the patient may 
obtain relief by walking on the lateral border 
of the foot Roentgenograms show the bone 
to be decreased one-half to one-fourth the 
normal size and irregular in shape fpjgs 9 
and 10) The bone is increased in densilj and 
the normal architecture is lost The spongv 
nnd cortical portions are indistinguishable 
Gradually fresh bone develops around the 
condensed nucleus In a >ear or two the bone 
acquire natural shape and size 




I In 14 Case 3 Two j ears later Healed stage of the 
disease in the upper epjpfii'sis 0/ the humerus 


The treatment of the diseased scaphoid is 
that of phjsiological rest When there is con- 
siderable pam upon weight-bearing, it is nec- 
esbar> to app!> a plaster boot with moder- 
ate elevation of the long arch The splint 
should be worn about 3 weeks and followed 
by the application of a soft inner sole, long 
arch support, and one-quarUr inch elevation 
of the inner side of the heel 
Osteochondritis of the head of the second 
metatarsal is described as Freiberg's infrac- 
tion, Koehler’s metatarsophalangeal joint, ju- 
venile deforming metatarsophalangeal osteo- 
chondntis, second Koehler's disease This 
occurs most often m females between the ages 
of 10 and 15 years Local pam upon walk- 
ing referred to the part affected is the chief 
s>mptom Localized tenderness, periarticular 



rig ij Primarj and sccontlarj osfcochondntis show 
ing relaxation of development of certain ossification cen 
ters, irregulant} of the distal ulnar epiphjsis, as well "vs 
epiphyses of four meticnipals 



^54 


SURGERY, G\NECOWG\ AND OBSTETRICS 



Fig i6 Case 4 I<ateral \icw of doKil spme sbowini. 
irregulanty of contour of several dorsal vertrhrc »ith 
mottling and representins a modera(<f> advanced process 
(a diagnosis of tuberculosis of the spine bad been originall) 
made) 

thickening and s'tclling arc present riantir 
flexion of the foot ma> be limited The onset 
often follott s a strenuous tennis game tn uhich 
the ball of the foot must rcpcatedl> stand 
the impact of the body Disturbed mechanics 
of the foot due to high heels has also been sug 
Rested as a cause The first metatarsal esetpus 
because the epiphysis is located at the prox 
imal end Invohement of the second meta- 
tarsal IS more common than of the remaining 
three because it is longer than the rest ami 
bears the brunt of the body forces Roent 
genograms art diagnostic The head of the 
second metatarsal is flattened and irregular 
(Fff; ii) Altecatioas in the structun. of the 
head, condensation and rarefaction gi\e the 
appearance of fracture at times The cortical 
portion of the diaphjsis usually shons thick 
cning 

Relief IS ordinanlj afforded by a transxersc 
leather bar three eighths inch thick upon the 
shoe just back of the position of the head of the 
metatarsals of the adectccl side with a mod 
erately low heel This serves to rcmo\c the 
weight from the part In the se\ere type 
where loose bodies are present, their surgical 
removal with partial excision of the head of 
the metatarsal is required 

Osteochondritis of the os calcis is alsoknoivn 


as apophysitis It is the only example of 
secondary osteochondritis in the cubical 
bones, except involvement of the accessory 
scaphoid m rare cases This disturbance 
occurs most frequently m very active boys, 
from 8 to 14 years of age These patients 
complain of pain about the heel upon walking 
This IS many times severe enough to cause a 
limp Dxamination revciJs pain and fender 
ness over the back of the hec) There may be 
thickening of the overlying soft tissues Full 
dorsi flexion is limited and any strain on the 
tendo achiJIis causes pain A history of direct 
trauma is not often obtained 
Roentgenograms may show a widening and 
cloudiness between the epiphysis and bc^y 0/ 
the oa calcts The epiphy sis is often enlarged 
and irregular in outline, areas of condensation 
and raicfaclion occur (Fig ij) 

This condition may be confused with a 
bursitis due to the irntation of a shoe Tuber 
culo>is generally affects the anterior portion 
of the o> calm Othir inOammatory diseases 
of the Achilles tendon can be ruled out by 
\ ray and the duration of the symptoms 
As in all other tvpes, this condition disap 
pears when the epiphysis joins the diaphysis 
However, some relief may be obtained by 
lifting the heel one quarter to one half inch, 
as well ns giving a small inner side lift to the 
heel if any pronation of the foot is present 
\ soft felt or rubber pad may be placed under 
the heel Local pressure produced by several 
vertical strips of adhesive pissing around the 
heel may give relief 



lig 17 Case 4 Ilihlerat cova vara which was a com 
adenla} tinding 
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lij 18 Case 4 Appearance of the disease at about 
the healed stage The contour of several of the bodies re* 
mams irregular but the general contour of the spme is 
Ronna! 

The upper eYtreznitics are by no means ev- 
empt, for involvement of the head of the 
humerus has been reported in a case of birth 
injury (Lewm) Recently we ha%e seen a 
iimilar case 

Casuj a »hitc boy, 8 >ears of age, as sent 
into the Lakeside Hospital November 22, 1929, be 
cause of disturbed function in the nght arm Soon 
after his birth the mother had noted that the right 
arm ^as not used as the left that tune it was 
thought to be an Eib’s palsv Roentgenograms of 
the right shoulder in 1927 Hig 15) showed definite 



j S Same patient as in Figure 20 Mild 

gree of cota vara and flattening of the left hip 



Fig 20 Case 5 Dorsal k^-phosis mth considerable 
irregularity of outline of the vertebral bodies from sixth to 
eleventh inclusive 


megulantv of the epjphjseaf Jme with mottling of 
the epiph>sis itseU The patient was 6 vears old at 
that tune 

Tbeph) sical examination showed a well developed 
bo> The right arm could be abducted only 35 de 
grees free of the scapula, with no external rotation, 
but normal internal rotation The head seemed to 
rest high m the glenoid cavitv, and upon attempted 
external rotation there appeared to be a separation 
of the acromioclavitular joint Palpation shov ed 
definite lipping of the acromion over the head of 
the humerus Muscle power and sensation seemed 
normal throughout the arm In roentgenograms of 
the shoulder, taken Nov ember t8, 1929, the epiph> s 
eal plate was somewhat irregular but the cpiphvsis 
was more neari> normal (Fig 14) 

On November rg 1029, the distal portion of the 
acromion was excised and the pectorahs muscle 
divided This relieved the limitation of abduction 
and permitted complete external rotation of the 
amt The arm was placed m a plaster spica in 90 
degrees’ abduction and complete external rotation 
The eafl> result show ed etcellent function 

This condition may appear following in- 
Junes of this t>pe, as in the cases which de- 
velop m congenital dislocation of the hip 
following reduction Fanner has reported 
cases of the secondary type involving the 
elbow A direct history of trauma was com- 
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1 1^ 21 Cased Dorsal L^-jihoscoIiosis^ the result of 
primary osteochondritis in the arrested stage 


mon m his cases In n^jurt. 15 both the 
primary and secondary types art present 
The mottled ind fragmented epiphysis of the 
ulni represents the scconchry type The 
primary type is represented by the mottled 
appearance of several of the bones of the 
wrist 1 raumatic malacn of the carpal •^emi 
lunar of kicnbocck, as well as the same type 
of process in the spine known as Kuemmcl s 
disease, has been purposely omitted beciuse 
of Its occurrence m adult bone 
Vertebral tliscasc h is been otic of the hst 
to be recognized At the present time we 
know that this condition is fairly common 
Various authors have called it Scheuermann’s 


disease, yuvemle ky7>hosi«, adolescent iypho 
scoliosis, kyphosis osteochondropathica, ver 
tebral ostcoc/iondntis, vertebral epiphysitis, 
kyphosis dorsalis idolescentmm, and kyphosis 
dorsalis juvenilis thcfattertwosuggcstmgthat 
portion of the spinal column most affected 

Attention to vertebral epiphyses was 
arouscel by -V Koehler m 1915 According to 
Afau the v crtcbral bodies hav e tw 0 periods of 
active grow Ih The first penod involves rapid 
growth of the primary centers of ossification 
Ihis activity is retarded from the age of 6 
until the appearance of the secondary centers 
i he scconrl period of gron th extends o\ er a 
|)cnod of 5 or 6 years In girls the onset of 
this fienofl is around ro years and tn fwys 
several years later 

Calve called attention to the fact that 
ostcoehondniis of the spine was sometimes 
found in ihcvcry voung before the appearance 
of the cpijihyscs This form has been called 
infantile osteochondritis This pnmary osteo 
eliondntis may appear within the early years 
of life and produces 0 greater degree of de 
formity than the secondary t>7>® In our 
«wncs We have one of the pnmary ty^e which 
shows a well defined scoliosis (fig *1) 

I he secondary type is the more common 
In anv case of well defined round shoulders 
occurring in early adolescence this condition 
must be considered Several of our caces of 
the secondary type were sent by the school 
authorities to the orthopedic dispensary for 
vaamm-vtion 

The symptoms and roentgenograms vary 
according to the degree of advancement of 
the primary or secondary types Dcformitv 
IS often the only complaint of either tvpe In 
the primary typv the spine may be tender and 
spastic simulating PoU’s disea'^ Thf' very 
young patients may have an awkwanl gait 
Many eases of the primary type have been 
found by reviewing the roentgenograms of a 
ease with supposedly Pott s disease which 
made a rtnnrkably early recovery By the 
time the symptoms or dtformilv become 
stvtrt enough to cause the patient to seek 
medical aid the rocntgcnopnms arc charac 
Itn&tic I here w c \r!y mottling and irregular 
ity of contour of the vertebral bodies most 
affected, which arc usually m the low dorsal 
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Tj,, 22 Case 6 The lateral view is not clear bji 
irregularity can be noted m the lower doriil bodies 

region Ihe bother become \’rcdge shaped and 
often are almost complctelj lost This results 
la angulation of the spine at this point de- 
pending upon the degree of absorption In 
the final stages sclerosis takes place and 
the mottled appearance decreases. The de- 
formities m untreated patients are usuali> 
permanent These carl> spinal deformities 
ma> be mistaken for Pott’s disease or rickets 
Some of these patients complain of local dis- 
comfort at the site of angulation Buchmank 
however, concludes that vertebral epiphjsiUs 
IS not found m deformities of the spine of 
IvRoun ongin, such as poliom>ehtis, Pott’s 
disease, rickets, torticollis, congenital devia- 
tion and inequality of the lower limbs 

cases of osteochondritis of the verte- 
hr'e of the secondary tjpe (Tig 26) have 
been so diagnosed because of roentgenograms 
taken to discover the cause of round shoulders, 
or as in the primary by the review of roent 
genograms of a self-limiting, typical case of 
Pott’s disease In sev eral of our cases the jia- 
tients gave a past history of backache, ma- 
laise, and pain in the hips, but their complaint 
^pon entering the dispensary was largely ref- 
erable to the deformity of the spine 

'Buchmsn Afch Swg tgib 



I JR Case? Ihe latenl view shows no definite 
chin«,e jn the bodies at this lime 

The secondary centers are represented by 
small tnanguiar bodies at the anterior supenor 
and the anterior inferior margins of the 
vertebral bodies (Fig i) Normally , the out- 
line of the vertebral bodies should be regular 
and distinct Ihe intervertebral spaces should 
be o£ umform density throughout If the 
intervertebral spaces are cloudy throughout, 
no significance is attached unless the v ertebral 
bodies are mottled or irregular m contour In 
the very early stages, the epiphyses are often 
enlarged and irregular in outline The inter- 
vertebral spaces are cloudy and seem to blend 
with the general mottling of the vertebral 
bodies The margins of the vertebral bodies 
are irregular and indistinct In some cases 
they appear almost completely destroyed, as 
in a well advanced case of Pott’s disease 
(Fig 20) Even at this stage the patient may 
be without symptoms, although the deformity 
exists Gradually from the moth-eaten mass 
the sclerosed vertebral bodies become better 
defined In this stage the bodies show more 
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Tig 24 1 hQloi,nph illustrating «pinal posture o( 

Case s 

clearlj their irregular and fragmented borders 
as itoJl as a uedge shaped de/ormri) nhich 
remains permanent (Fig 18) 

We have included short case reviews of 
ostcochondntis of the spine occurring defi 
nitel} in three members of the same famii> , the 
fourth member, a girl about la jears of age, 
has well defined round shoulders but no sug 
gestive symptoms, and the roentgenograms 
are negative as shown m Figure 23 We be 
heve that she will graduall) show changes in 
her spine as the other members of her family 
have done In the two well defined secondar> 
types (Figs 17 and 19) the hips show coxa 
vara with flattened capital epiphjscs 

No doubt if complete roentgenograms of 
the skeletal s>slcm were taken on every case 
0/ supposed!) localized osteochondritis, many 
additional involved centers might be found 

The first of the follow ing histones represents 
progress of the disease from an active to an 
almost healed stage 

Case 4 A while boj, aged 15 jears entered the 
Lakeside Hospital dispensary on January 29 1924 
complainingof spinetrouble ’and wearing a plaster 
jacket The present illness started 2 j cars prcviouslj 
with an intermittent pain in the lower portion of the 
spine and at the onset he was treated in another 
hospital where a plaster jacket was applied A 
tentative diagnosis of Pott’s disease was rfiade On 
May 17, 1924 the jacket was removed and a brace 
applied In July he returned complainingof stiffness 


in the legs present for the preceding 5 weeks The 
Wassermann was negative Roentgenograms of the 
dorsal spine showed irregularitj m contour of the 
seventh and eighth dorsal vertebrx quite suggestive 
of a destructive process involving these bodies 
(I Iff «6) 

Roentgenograms of the hips taken December 6 
1924 showed a coxa vara of both hips (Fig 17) 
The head of the left femur was rather indefinite in 
outline The patient was not seen again until Julj 
1 1 1929 The phj sical examination at this time re 
vealed an unusually well developed boj of short 
stature (Fig 25) The contour (Fig i8)andmobil 
It) of the spine were relativclj normal 

This case represents one of the common 
examples in which osteochondritis of the sec 
ondar) type was mistaken for tuberculosis 
of the spine 

Case $ white girl u years old of the same 
famil) was first seen January 24 1925 m the 
Pcdiatnc Dispensary complaining of “pain in the 
left side of 2 davs’ iluration Examination revealed 
a dorsal kyphosis "ith tenderness ever the lower 
cervical vertebr® Roentgenograms of the cervical 
spine shoned no definite evidence of pathoiogy 
JubercuJin test (i looe) was negative 

On lebniary 23 1926 she was sent in bv school 
authorities because of round shoulders and stow 
growth The phv sical examination at this lime was 
negative except for the moderate degree of round 
shoulders The trunk of the body seemed short in 
relation to the extremities She was not seen again 
until October 13 1928 and at this time the round 
shoulders and lordosis were exaggerated She com 
plained of intermittent pain m the left hip worse 
when standing The mother said that the patient 
limped occasionally There was no evidence of focal 
infection A roentgenogram of the pelvis showed a 
moderate coxa vara bilateral (Fig 10) 

She returned June 8, 1929 (Fig 24) withthesame 
type of pain in the hips as well as in the knees, with 
no tenderness or muscle spasm about the spine The 
kyphosis was moderate Roentgenograms (Fig 20) 
of the dorsolumbar spine showed marked destruction 
of the anterior portion of the eighth dorsal ' erCebral 
body There w ere many defects in the low er portions 
of the bodies of the sixth ninth, and tenth dorsal 
vertebral bodies The patient continued to com 
plain of so much pain in the hip that she was sent 
into the hospital on the orthopedic service for 
further study All laboratory studies were negative 
but because of a questionable heart lesion and history 
of rheumatic fever the patient was transferred to 
the medical service A definite diagnosis of rheu 
matic heart disease was made During her stay in 
the hospital she was kept m mild h> pcrextcnsion by 
a pillow roll under the midportion of the spine 

This pxticnt demonstrates the onset and 
active stage of this disease 
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Case 6 A 10 jear old bo\, of the same family, 
was sent jnto the Lakeside Hospital dispensar), 
februarv 23, 1926, from school because of his pos 
lure and apparent failure to gro^\ normalh The 
phvsical eTamination revealed a fnirlj well nout 
ished bo> but short in stature (Fig 23) There «as 
a marked lumbar lordosis and sharplj rounded 
dorsal spine with a right dorsal left lumbar scoliosis 
(Figs 21 and 22) 

When seen on Ma> 25, 1929, his condition was 
apparently unchanged He came in bj request on 
Julv II, 1929, at this time the kyphoscoliosis had 
increased slightly 

Case 7 “Ihe youngest member of this family, a 
girl aged 10 years, nas also sent by the school 
authorities for examination because of poor posture 
She had been round shouldered for some time, but 
free of complaints The physical examination re 
\ealed a uell nourished and developed girl appar 
ently in excellent health The positiv e findings were 
limited to moderate degree of round shoulders 
There was no tenderness or muscle spasm about the 
spine Roentgenograms (Fig 23) were negative We 
believe, however, that this patient will eventually 
develop changes in the spine similar to those of the 
secondary type alreadv reviewed 

The treatment should be directed toward 
(1) the prevention of deformity, h) the cor- 
rection of deformity if it has already occurred, 
(3) the relief of pain, and (4) the improv ement 
of general bodily posture 

It can be seen from the cases presented here 
that pam usually does not play a prominent 
part toward bringing the patient to the 
physician Round shoulders and increased 
dorsal curve are the most frequent complaints 

During the early period of the disease when 
pam IS complained of, absolute ph> siological 
rest IS indicated The child should be placed 
upon a Bradford frame with angulation of 20 
to 35 degrees The apex of the curve of the 
spine should rest at the maximum angulation 
of the frame, thus maintaining the spine in 
moderate hyperextension When all muscle 
spasm has subsided, the patient may be al- 
lowed up, either with a plaster jacket or a 
spring back brace^ Sleeping upon the hypor- 
extended frame should be continued until all 
deformity has been corrected and the brace 
removed when roentgenograms show a uni- 
form density and outline of the individual 
^ertebrjE Those patients who present no 
complaint other than deformity require a 
period of recumbency upon a hyperextended 
Bradford frame for several hours daily This 



Fig 25 Photographs illustrating the spinal postures of 
Cases 4, 6 . and 7 


should be continued until the maximum cor- 
rection has been obtained 
Corrective exercises should be directed 
toward hyperextension of the spine, in such a 
manner as to restore the normal physiological 
curves They should always be started im- 
mediately following subsidence of pam m the 
acute cases, such patients as present only de- 
formity should begin the exercises at once 
When there is a lateral curve combined 
with an exaggerated anterior posterior curve, 
the exercises should be of a more specialized 
character The general posture of tiie in- 
dividual should be considered at all times 

ETIOLOGY 

There have been as many etiological factors 
suggested for this disease as there have been 
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fy, 6 ailsanivtl o^uo<.(tun<(nU« uf the 

iccontiaT) Utw oct.\JfTir>, »n t 1 1 \t krt o( act 

names To our knowledge ilit ttio1og> his 
neNerbeenclmicallj orexpcrimcniallj proicti 
It cannot be denied ho%\c\er ihit trauma 
either in a direct or indirect form pU^s i 
major part m man> instances regardless of 
location A definue histor> of trauma uis 
obtained in Case i It cannot be denied as a 
factor in those cases which dc\clop following 
birth injuries and congenital dislocation of the 
hip A traumatic factor is often present in 
cases in\ohing the elbow, tibial tubercle, and 
second metatarsal 

Indirect \iolcncc due to increased stress 
and strain resulting from muscle or tendon 
traction is another important factor The 
disease is most common at the points of m 
creased stress, for example the head of iht 
femur, heel, and scaphoid flic scaphoid, the 
last of the ankle bones to o^sif^, is subject 
to increased stress The tibial tubercle and 
calcaneus because of attachment of a large 
ligament also fall into this group The \erte 
braj are involved in the low dorsal region 
where the vertebral bodies are subjected to 


increased indirect trauma This is true m 
both the primarj ancf sccondarj involvement 
of the spine 

In man} cases a history of direct trauma is 
not obtainable, therefore, another factor must 
be considered to explain the selective factor 
in certain cases Whj should the spine be 
afTecfcd in four members of the same /am 
d>’ Hanson considers htrcdil} as a possible 
tliological factor m vertebral disease He 
bases his conclusions on 6 cases showing 
involvement in a child, parent, and grand 
ptrents I’crhaps a Icndcnc} toward malacia 
of ossification centers during pencils of active 
growth ma} be of hercdilar} ongin 

1 crichc and Policard in ihcir book on The 
J*Jt\stpla^\ of Hone ofTcr an explanation on the 
basis of vasomotor changes The fact that 
increased circulation results in bone rarefac 
tion Is Well established 

There ffcqoentl) exuts osieoporosis more or less 
lvia|j.;ei} or ihfJusc which is developed after penph 
eral nerve traumata Thec instances are observed 
e'jvecialK in the small bones of Ihe hand and of the 
foot after an Occident which has apparentlv not 
been serious In a few weeks an 'atropfiv ' of the 
bone a ilcialrilication is \i»ibli. on radiograph) 
It IS accompanied b> pain and functional impotence 
which at limes arc wtodrI) called ttaumauc arthn 
lis 

Ihc aflcclcd bones ate rarefied We know that 
there is no rarchction without hvpcramn and that 
hxperxmta can be accomptnted bv it Ao», on the 
other hand all peripheral nvrvc traumatism is ac 
companicvl b\ a more or less lasting disturbance m 
equilibrium which begins with vasoconstriction and 
quickl) turns mfoa vasodilation which Iheoscillotn 
cterclcarlv shows 

I his IS what we have called reflexes of the trau 
matized axonc Albert his shown that experimenta 
tion brings about this stale in conditions which per 
tmt of no other interpretation 

llctc it im\ be propcrli xsked whether a parallel 
mechanism is not the onpin c! certain singular 
svmiromts whah hive been elevated to the dignity 
of spcciFii bone diseases such as the l trsd scap/toia 
ills of Koehler thclrumimlic vkilicta of Ihe semthincr 
of Kienbocck the estctnfionJrihs deforinmi of th' 
kip Calve Waldenstrom Legg lerthes disease, and 
the vertebral deformities of Kuemmel \ erneuu 
disease , 

U IS verv probable that still other isolated lo 
calizations of this bone rarefaction of traumatic 
vasomotor origin will be found and that other 
specific disciscs wiH vet be diseases of 'v — - or ol 

\ One can sa> that from now on all will rave 

the same chancier an insignificant trauma or one 
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distant in origin, in evolution which is stow, pro 
gressive, ip>retic, ncompinied b\ slight pirns and 
resulting m final spontaneous curability, with at 
times definite bone dcformitv and ibsence of all signs 
of inllamtnation Up to the present, pathology has 
not taken account of the reflexes of thu traumatized 
atone Now that the intimate rehtion which unites 
vasodilation and bone resorption is Inown, it is 
permi'isible to believe that the syndrome which they 
bring about should be frequent 

It itouW be difTicult, houtver, to e’tplain 
on this bails the bone sclerosis m the neck of 
the femur and diciph>sis of the second meta- 
tarsal which accompanied the rarefaction of 
the epiphyses Perhaps a combination of 
these factors plus some undcrljing cause with 
which we are not as yet acquainted ma\ be 
responsible for the disease 

SUMiLtRy. 

The literature on osteochondritis includes 
almost seven hundred articles Up to the 
present time no attempt has been made to 
simplify the multiplicity of terms used to 
describe the same type of pathology which 
occurs m various ossification centers of the 
body We have attempted to bring together 
a review of the literature upon this disease 
in an effort to simplify and standardize the 
terminology This study was prompted by 
four cases of vertebral invohement occurring 
m the same family 

The anatomy and age incidence of the 
centers of ossification have been discussed in 
order to explain our classification as well as 
to define the age limits This combined with 
a historical review has been illustrated in 
Figure 1 

Oiteochondntis involves either the primary 
or 'econdarv center of ossification during 
their periods of activ c grow th The disease is 
self limited by complete ossification 
To include all types of osteochondritis we 
would classify them either into the primary or 
secondary type depending upon whether the 
pnmary center of ossification or secondary 
center is first involved This classification 
unmediately places involvement of al! the 
cubical bones of the wnst and the feet, except 
the calcaneus, into the primary group These 


bones do not have secondary centers of 
ossification, except the calcaneus and occa- 
sionally the accessory scaphoid In the spine 
both the primary and secondary types have 
been described Ihe epiphyses m the spine 
dev^eiop rather late and have two periods of 
active growth, the first involves the pnmary 
center during the first decade and the second 
the secondary center during the second dec- 
ade A pnmar\ type may continue until the 
appearance of the secondary centers, or both 
types appear simultaneously m the same 
patient 

The more common locations are discussed, 
including terminologv, symptoms, roentgen- 
ological findings, prognosis, and treatment 
Case renews of hip, patella, humerus, and 4 
cases of spine mvofvement m members of the 
same family are given Both pnmary and 
secondary types of osteochondritis are repre- 
sented in the cases of spine involvement, the 
secondary cases representing the disease in the 
initial, active, and arrested stage 

The etiology of the disease is unknown 
However, direct trauma, or indirect trauma 
as a result of increased stress and strain from 
the body forces, appears to play an important 
role Heredity may be considered as a pos 
sible etiological factor as considered by Han- 
son and represented by our senes of four mem- 
bers m one family having involvement of the 
spine Lenche and Poheard offer an explana- 
tion from vasomotor changes based on the 
reflexes of the traumatized axone Perhaps a 
combination of the factors added to some un- 
known cause may be found to be respon«uble 
for this disease 

The treatment vanes according to the loca- 
tion of the disease In general, a period of 
physiological rest of 4 to 6 weeks is essentia] 
When plaster supports are dispensed with 
some mechanical device may be used to pre- 
v'cnt r«:urrence of the deformity until the 
penod of active grow th of the center invoK ed 
IS over It is thought chronic arthritis may 
develop m the involved areas m later years 

Note — A complete bibliography of some seven hun 
dred references will be printed m the repnnts of this 
article 
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T eratoma cysts of the dcrmoKl type 
arising m relation to the spinal cord 
are relatively uncommon A search of 
the literature has revealed the records of 13 
cases extending over a penod from 18S3 to 
1928 The comparative ranty of the condi- 
tion, therefore as indicated by its btbliog 
raphy, the interest which attaches to the 
unusual sequence of the clinical history, and 
the distinctive feature of its morbid anatomy 
are the reasons which would seem to justify 
the publication of the present record 

G D a(;cd33}ears miner single uas admitted 
to the hospital December 4 rq}8 
Uitlary In December 1927 the patrenf saffered 
from a severe attack of induenza 1 here *ras some 
post influenzal disability but by March iqzS a 
condition of reasonably good health had been re 
gained Early in July iqzS a sensation of discom 
fort was complained of over an area in the small of 
the back which according to the patient $ dcKnp* 
tion could be covered with the palm of the hand 
Though most marked in the midline the discomfort 
occasionally passed in a girdle like manner around 
the waist and extended into both groins \\hen 
asked to describe the sensation of discomfort the 
patient replied (hat it was a curious numbliLc feel 
ing withoccasionalshootingpains Itwasapparenl 
that the symptom was aggravated bv weight bear 
ing and movement for there was exacerbation at 
the end of a day s work or after a long walk Corre 
spondingly, rest, particularly m a prone position 
gave some measure of relief 
At the end of August the discomfort altered in 
character, becoming definitely painful and per 
sistent Its area of distribution extended so that 
the pain radiated into the buttocks and along the 
posterior aspects of both legs as far as the ankles 
There was also a distribution of pain in a girdle like 
arrangement round the abdomen and extending 
from xiphisternum to umbilicus 

The condition was at this time regarded is n 
lumbago, and investigation by a careful medical 
observer revealed two points either or both of which 
was suspected of being related to the vertebral and 
abdominal pain These were a moderate amount of 
bilateral pcs cavus and an unusually pendulous 
scrotum with bilateral varicocele It was believed 
that the former error was responsible for a derange 
ment in the mechanics of the dorsolumbar region 
and that the drag of the pendulous scrotum 
explain in some measure the abdominal and groin 
pains 


In the latter half of September a new feature 
made its appearance, the patient noticed that just 
as sleep was approaching there would occasional!! 
be a senes of generalized and clonic contractions of 
the muscles of both lower limbs It was a iscon 
certing development which delaved his sleep and 
which might be repeated sev eral times m the night 
Dunng the last week of October the first evidence 
of interference mth the gait appeared The patient 
noticed that after walking for a few minutes he 
experienced a sensation as though he had lost con 
(rol over one or other of his lower limbs The de 
rangement was first noticed m the left leg but later 
It appeared on the right side and occasionally both 
legs showed the error simultaneous]! so that if he 
could not clutch at some adjacent support, he fell 
to the ground About this time the patient first 
became conscious of tingling sensations and feelings 
of pins and needles in the limbs more especially 
on the anterior aspects of both thighs 

During November the weakness of the lower 
limbs the parrsthesia and the occasional muscular 
spasm continued the pain both local and radiating 
bWame more acute and the low thoracic region of 
the spinal column acquired a ngidity in an attitude 
of mild kyphosis which mlctfered still further with 
(he gait J he pain the interference with sleep and 
the increasing sense of mental depression afiected 
the general well being but the appetite remained 
good and there was no loss 0! weight As early as 
the middle of October the patient had noticed what 
at first appeared to be an increasing frequenev of 
micturition and by mid November it vias evident 
that there was some interference with bladder con 
trol the patient had dilTicullv in retaining his urine 
and It occasionally pissed without his knowledge 
Constipation had been a lifelong feature but it was 
noticed that with the derangement in the unnarv 
function there was an increasing tendency to urgent 
defecation 

The patient s father is 55 vears old Eight vears 
ago he had a cerebral hamorrhage and is now a 
hemiplegic The mother, a woman of 40 
suffers from diabetes The family numbered ii, and 
one child died in biby hood of meningitis 

Grneral examination The patient was a voung 
man in good general condition IIis intelligence 
appeared to be below the average, questions were 
answered in a slow hesitating manner, and it was 
difficult to elicit reliable information m such details 
ol examination as the invesligatiow of tactile sen‘> 
bility The gait showed an evident rigidity cif tnc 
lower spine, while the movements of the lovier 
limbs gave an impression of spasti-*' r.irfii-iiiar 
on the left side While in bed the 
to be supine with the hip and knee 


patient preferred 

joints flexed 
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Ncnous system Cranial ner\e function %\as 
normal There ^\as wasting of the muscles of both 
lower limbs, and this feature was particularlj 
noticeable in the extensor muscles of the left thigh 
All voluntary movements could be earned out, but 
they were slow and unduly deliberate, and they were 
arrested by a moderate amount of resistance The 
CO ordinative functions of the muscles of both lower 
limbs were interfered with There was flaccidity 
and evident weakness in the subumbilical portion 
of the rectus abdominis and m the lower portion of 
the oblique and transv ersalis muscles No response 
could be obtained to stimulation of the cremaster 
muscle and the unduly pendulous condition of the 
scrotum has already been referred to The muscula- 
ture of the back, the upper limbs, and the head and 
neck showed no error 

Perhaps the most remarkable feature in this stage 
of the investigation was the v anability in the results 
of the sensory function as shown from one day to 
another There was a constant loss of tactile sen 
sibihty on the outer aspects of both thighs and over 
the abdominal area from the subcostal line down 
ward In the other areas the recognition of tactile 
sensibihty was normal (Fig i) The distinction of 
superfiaal pain was abolished over the outer aspect 
of the left thigh The induction of pressure pain 
resulted in an exaggerated appreaation in all parts 
of the lower limbs In three areas of the low er limbs 
there was inabiUty to distinguish between sensa 
tions of heat and cold These areas were the outer 
aspect of the left thigh, the anterior surface of the 
nght leg from the knee to the ankle, and an area 
on the antenor surface of the scrotum on the left 
side (Fig 2) 

Investigation of the compass test (Weber’s) 
showed that this appreciation was lost over the 
skin surfaces of both lower limbs below the knee 
3) There was evidence that the sense of 
position in both lower limbs was deficient, but it was 
difficult to secure the co operation of the patient in 
investigating the point 

A girdle area of numbness and tingling extended 
•mm the subcostal line upward for a distance of 
about 2 inches There were areas of tingling on the 
inner aspect of the left thigh and over the dorsal 
surfaces of both feet A constant area of paras 
thesia existed above the left groin 
An extensor response (plantar reflex) was elicited 
in both feet The cremasteric reflexes were absent 
nn both sides, the abdominal reflexes were also 
nbsent from a level immediately above the umbilicus 
downward Oppenheim’s sign was present m both 
low^er limbs Ihere was exaggeration of the knee 
nnd ankle jerks on both sides, those of the left side 
being more active as contrasted with the right 
An adduction response was elicited on the left side 
Ankle clonus could be eliated on both sides, but 
more readily on the left There was some degree of 
retention of urine It was passed at frequent m 
tervals, but the patient might be unconsaous of its 
passage The average amount passed at one time 




Fig 1 The crossed diagonal fines indicate the areas of 
hypersisthesia and the diagonal fines indicate the areas of 
anssthesia 

was 4 ounces Under ordinary conditions there was 
troublesome constipation, but when the stools were 
liquid, as was the case after a purgative, there was a 
preapitate action of the bow el Rectal examination 
revealed a loss of the sphmctenc tone 
The circulatory, respiratory, urinary, and alimen- 
tary systems revealed no abnormal features 
Wassermann reaction of cerebrospinal fluid was 
negativre Lumbar puncture at the lev el of the third 
lumbar interspace revealed a limpid fluid, slightly 
straw-colored, there was no apparent increase of 
pressure Examination of cerebrospinal fluid show ed 
a cell count of i per cubic centimeter (small mono- 
nuclear), globular content slight increase, colloidal 
gold reaction 0012200000 

Y ray examination An ordinary examination of 
the vertebral column revealed a moderate degree of 
lordosis in the thoracolumbar spine with a wedge 
appearance of the fifth lumbar vertebra 
On December 7, 10 cubic centimeters of warm 
lipiodol was injected into the subdural space at the 
level of the third lumbar interspace The patient 
was then placed m an inverted position, and after 
1$ minutes the vertebral column was X rayed in 
anteroposterior and lateral position It was found 
that the upward passage of the lipiodol had been 
arrested at the level of the body of the eighth 
thoraac vertebra (Fig 4) 

Cistern puncture and Queckenstedt's test Cistern 
puncture rev ealed cerebrospinal fluid under normal 
pressure Speafic gravity i 006, cell count 1 per 
cubic centimeter (type not stated), globulm not 
increased By means of Ayer’s method an attempt 
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was made to demonstrate whether or not a spinal 
block e'cisted but the result uas un$attsfaclor> 

Pmisto/nj{ Jiagiiosis All the data of the past 
history and the objective examination indicated a 
pressure influence upon the spinal cord onlv b> this 
explanation could one account for the sequence of 
events m the clinual history the spasticitv and m 
creasing neakness of the musculature of the loner 
limbs the disturbance of sensation in the same 
areas and the serious derangement of the organic 
reflexes The site of the disturbance appeared to be 
at the level of the seventh or eighth thoracic seg 
ment this being indicated by the distribution of the 
sensory disturbance and confirmed by the evidence 
of the lipiodol injection 

The transverse localization of the lesion nas next 
considered The \ ray examination of the vertebral 
column excluded an osseous source a pressure in 
fluence originating in the extradural space nas 
apparently negatived by the distribution of the motor 
and sensory disturbances a meningeal source nas 
considered m such various forms as hvpertrophic 
pachymeningitis the circumsenbed serocystic lep 
tomeningitis (Krause and Ilorslev) chronic svphi 
litic meningitis and the group of meningeal neo 
plasms It nas thought that these possibilities 
might be excluded in the ab«ence of previous in 
fectivc influences and the closely coincident onset of 
motor and sensory disturbances An extramedullary 
meningeal tumor was debated, and in view of the 
partial onesidedness of the physical signs (left 
side) and the evidence of root pressure, this nas the 
provisional diagnosis, though in vien of later find 



I ig 3 I ilimalion of joint sense and compass test 

mgs It uas evident that it uasdifllcult to associate 
a meningeal neoplasm with the alteration in super 
limi and deep sensations and the apparent com 
cidence of motor and sensory disturbances Hou 
ever the provisional diagnosis uas made of aa 
extramedullary meningeal tumor, cither posterior or 
posterolateral in position 
Oprrolii>n December ir jpaS Prone position 
and intratracheal anxsthcsia The sixth thoracic 
space was indicated by a skm scratch and rccog 
nuing that level as the center of the area to be 
brought under review the spinous process uas 
exposed by a longitudinal incision slightly convex to 
the left The mass of the erector spine muscle 
(spinalis dorsi) uas separated from the lateral sur 
faces of the spinous processes and from the postenor 
surfaccsof thclamine Ilimorrhage uas controlled 
by gauze packs and u hen bleeding vv as arrested, the 
muscular masses were held apart by self retaining 
retractors After division of the supraspinous and 
intraspinous ligaments the spinous processes of the 
fifth sixth seventh and eighth thoracic vcrtebrie 
uere removed The ligamen turn flavum between the 
lamimc of the seventh and eighth vertebra: was 
divided and by means of the access thus gained 
the spinolaminar segments of the fifth, sixth and 
seventh vertebra: uere removed This gave access 
to the extradural fat with its venous plexus, careiul 
gauze dissection removed the layer and laid bare 
the glistening dural surface Particular care was 
taken at this stage to arrest all hxmorrhage ana 
the area uas bathed in a u arm solution of 2 per cent 
novocain Loop sutures were inserted into the dura 
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on either side, and the membrane was opened m the 
raidlme Mesial dmsion of the arachnoid membrane 
followed, and the posterior aspect of the spmal cord 
covered wjthpia mater was erposed No tumor was 
apparent in the area under review, and further 
onentatJon was therefore nectssar> This wis 
achieved b> the insertion of a lumbar puncture 
needle into the subdural space at the level of the 
first lumbar interspace and the injection of 5 cubic 
centimeters of sterilized methylene blue solution 
^s the injection did not appear m the operation 
field, It was assumed that the compressive mfiuence 
existed below the operation level, and the spmo 
laminar segment of the eighth thoracic vertebra 
was therefore removed, the mesial dural and arach- 
noid incisions were prolonged downward and a 
further segment of the spinal cord exposed A 
tumor w-as now apparent Its surface v\as silver- 
6ra> and glistening in appearance, it resembled a 
date stone in outline, its length measured 4 S centi 
meters, its maximum diameter was o 7 centimeter 
It appeared to be invested b\ the pia mater, and its 
central long axis corresponded accurateb to the 
posterior median fissure of the cord The appear 
ances were those of a dermoid or epidermoid cjsi 
and, after careful division of the investing pial 
laver, the cyst was easily enucleated The cavitv 
which remained was actualh an exaggerated pos 
tenor median fissure, tapering into the normal out 
line at the higher and the lower levels, the appear 
ance at the center of the long axis of the cavity 
suggesting an incomplete dupbcation of the cord 
The center of the cyst corresponded to the upper 
level of the ninth thoracic segment (Fig 5) 

The cyst proved to be of the epidermoid type, 
that IS to say, its walls were formed of a basement 
membrane lined with several layers of epithelium, 
no glands or hair follicles being represented The 
contents were puJtaceous and composed of fat, 
cholesterin, and round glistening friable bodves 
formed by the concentric deposition of epidermoid 
flakes and degenerate cells, charactensticb which 
gave the contents an appearance resembling that of 
the cholesteatoma 

THE C^ST ORIGIN 

If, following the description of Salotti (2), »e 
subdivide teratomatous cysts into dermoid 
and epidermoid types according to the struc- 
tural characters of the cyst wall, the condition 
under discussion was an example of the 
epidermoid variety 

When vve recall the developmental processes 
which the spinal cord arises, it is evident 
that an epidermoid cyst of the spina) cord will 
fank in Bland Sutton’s classification as a 
sequestration type The infolding of the 
ectodermic neural groov e to form the neural 
tube IS the natural procedure, and it is evident 



Fig 4 Roentgenogram of spinal column showing arrest 
of lipiodo! at the level of the eighth thoracic segment 

that any further inclusion of ectodermic tissue 
may be the process by which a sequestration 
cyst may arise 

Torok (3) attaches importance to the date at 
which the pathological ectodermal inclusion 
occurs He believes that a very early inclu- 
sion means the isolation of ectoderm, the cells 
of which are completely potential and are 
therefore capable of the formation of hair 
and glandular appendages Inclusion of a 
later date involving cells the function of 
which IS already determined — unipotential, 
simple cutaneous ceJfs — ^means that the wads 
of the epidermoid cyst are composed of one or 
more layers of flattened epithelium Arguing 
from this basis, Bostroem (i) believes that the 
epidermoid cyst has Us origin in an inclusion 
error which dates from some time between 
the fifth and sixth week of intra-uterine life 
This must of necessity, however, remain a 
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Tig 5 Thec>stiC(I<rinoid tumor of the$pinatcordasit 
appeared at operation 

polemic question, and one vvith no real 
practical significance It is evident that the 
cyst under discussion has ansen by reason of 
an inclusion of ectodermal tissue superadded 
to that which normally occurs in (he course 
of the formation of the spinal cord, and 
probably the exact ongm may be pictured 
somewhat as follows On division of the 
ectodenn into horny layers and medullary 
plate, cells of the homy layer have rcmainetl 
m the substance of the medullary plate, and 
have there developed in to a sequestration cy sf 

THE PATHOLOGY OF THE CYST 
The cyst occupied a position which might 
be described as subpial and extramedullary 
It lay in immediate contact with the spinal 
cord. Its presence produced a considerable 
cavity formation in the outline of the cord, 
yet It lay on the surface and no division of 
nerve tissue was necessary either to expose or 
to remove it 


A study of the literature recalls how vaned 
are the situations and depths of cysts of this 
type— extradural, intradural, pial, intramed 
ullary, and mtra ependymal — and these very 
variations m depth would seem to support the 
hypothesis that there is a distinction m the 
time incidence at which these cysts ongmate 
Vcrcbelley ’s (4) case is sometimes quoted as a 
demonstration of this point A boy of 15 
years showed two cysts, extradural m posi 
tion, one tyTucally dermoid m structure, the 
other lined with embryonal neuro epithelium, 
a canal unlmcd by epithelium connecting the 
two cavities 

In the present instance the level of the cyst 
was at the upper limit of the ninth thoracic 
segment, and this is in keeping with the 
records of prevnously recorded cases The 
thorarolumbar area is the position of elec- 
tion In 13 cases recorded m the literature the 
cyst distribution wns as follows 6 lumbar, 
4 thoracic, 2 cauda cquinal, i diffuse and 
multiple 

It IS significant that it is in this area that 
the majority of spma bifida errors appear, 
and it is interesting to surmise what the in 
flucnces arc which predispose this segment of 
the body to such congenital errors 

C\ST \\\LL AND CONTESTS 

The Silver gray appearance of the cyst wall 
was an impressive feature, it was produced by 
an unpigmentcd epithelium, thm enough to 
permit appreciation of the color of the pulta 
ccous contents Microscopical eximmation of 
the wall showed that it was composed of 
elongated epithelial cells, three to five layers 
btmg the average thickness Those cells 
which lay next the cavity were crudely 
ependymal in outline, they were obviously 
proliferating, and their desquamation pro 
duced the contents with which the cyst 
lumen was filled The cyst wall was relatively’ 
avascular, a few vesselslay mthesubepithehai 
space The nature of the contents has already 
been described (Fig 7) 

THE CtINIC/VL FEAIURES 

Viewed from a pathological basts, it might 
be anticipated that pressure effects on the 
columns of Coil and Bitrdacli gave. ri»c to 
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Fig € SecUonofcjstwalUhonmgiamjnaledepithelial 

linmg (X 340) 


the original and outstanding clinical signs It 
be recalled that these tracts are ascending 
in character, and are concerned ^utb the 
transmission of the followng types of sensa- 
tion (i) the tactile sensation which recog- 
nizes two separate points of contact, (2) 
tension impulses arising from muscles and 
tendons, {$) position sense as transmitted 
from articulations, (4) impulses indicating 
the sensation of vibration 
It IS of interest to recall for a moment in 
tabular form the epochs of the case history, 
and thej may be summarized as follows 

December, 1927 Influenzal illness 

Jub, 1928 Pain m lower thoraac spine 

Early girdle sensation 

August, 1928 Pain in posterior aspects ol 

both lower limbs 

September, 1928 Clonic spasm in both lower 
hrabs chicffy evident at 
n night 

October, 1928 Atatic gait, loss of sense of 

position in lower hmbs, par 
ticularfj on left side parses 
thesia on lateral aspects of 
both thighs 

^ovember, 1928 Disturbance of organic re 
flexes Rigidity in spinal 
column 

It IS apparent that until July , 1928, that is to 
say during 21 years of life, the cystic tumor 



Fig 7 rhotonuciogtaph, of cyst wall showing a tend 
ency to ependy mal formation m certain cells (X 24° ) 


had been existent and tolerated Its influence 
as a deforming factor on the postenor column 
of the spinal cord was probably a matter of 
accommodation m respect of the nerve tissue, 
and, so long as this could be arranged, no 
symptoms arose It is interesting therefore 
to surmise what was the factor which insti- 
tuted the increased pressure and so led to the 
progressive development of symptoms It 
was suggested that the influenzal infection 
might be responsible m so far as it induced a 
congestive change m the cyst wall and thus 
increased its relative bulk, but the com- 
parative avascularity of the cyst, and the 
length of time w'hich elapsed between the in- 
fection and the first signs of nerve pressure, 
would seem to exclude this explanation It is 
more likely that the symptoms arose when 
dispanty appeared between the ratio of 
growth of the cyst and the body tissues 
Hitherto both had been growing at a rela- 
tively equal proportional rate, after the age of 
21 years the growth of the spinal column 
ceased, the vertebral canal readied its maxi- 
mum caliber, but the cyst continued to en- 
large, and It was but a matter of a few 
months before the disproportion factor as- 
serted Itself and pressure on the postenor 
columns of the cord began to be everted 
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The stage of pain m the bach was evidently 
s>nchronous with the first pressure effects 
A root c>cle then developed, it was bilateral 
in character and due to irritation of the pos 
tenor nerve roots as they lay between the 
enlarging tumor and the relatively fixed 
points of the ligamcnta denticulata It was 
significant that, m contrast to tumors ansing 
from the meninges of the cord, pain was 
relieved when the patient was recumbent and 
w as exaggerated by the erect attitude, while it 
was accentuated by weight bearing and by 
movement 

The further clinical history was that of a 
gradually increasing spinal pressure from a 
focus occupying a posteromedian position 
Severe convulsive contractions, mainly cvi 
dent at night probably owed their origin to 
stimuli of the antenor root fibers, and the 
nocturnal incidence of the feature suggests 
that a congestive stimulus, activated in some 
measure by the dorsal position, miv have 
been at work 


Three months after the onset of syroptoms 
the most evident features were those original 
ing from pressure on the posterior tracts of 
the cord — mco ordination in the purposive 
movements of both lower limbs, an ataxic 
gait, a loss of appreciation of the sense of 
position and of the compass test The ab 
scncc of the Brown Sequard syndrome should 
have proved an important indication in the 
orientation of the tumor The syndrome ap 
pears when the conductivnty of one half of 
the spinal cord is largely interrupted, m the 
case under review it is evident that the posi 
tion of the cyst was so exactly central that, as 
expansion occurred, the pressure was dis 
tnbuted in a relatively equal fashion on both 
halves of the cord 

REFI RCNCES 

I ho^TBOEW II Zentralbl ! allj; Tslh iSg; mi 
i Svtorn A Arch ital d cbir, iprS jjj 
i Torok J Quoted by Salotti 
4 XfutOEiiEV J Quoted by Mannesco G and 
DraR 3 ne«co Kev neurol 1974 xxi 33S 



STUEBiVER \^ARrCOSC VEiy!S AXD THEIR TREmiENT 


i6g 


VARICOSE VEINS AND THEIR TREATMENT BY THE 
INJECTION METHOD 

ROLWDW STUFBVrR, M D , St Loin^. Mksoiri 

Trom the Surgical Out Tatient Deivutinent of the tta hington Lni\ersit> ‘khool of Medicine 


T he time has come when the thoughtful 
clinician need Mait no longer for further 
evidence to allow him to decide on fact 
as to the best method of treating \ancose 
veins of the lower extremities In the last 2 
jears the literature, notabl> from France, 
England, and this country, has grown volumi- 
nousl> and detailed in its description of the 
injection method of treatment and in the sta- 
tistical comparison of its results w ith the oper- 
ative method In every instance expencnce 
has jielded uniform results regarding its 
safet>, Its advantages over the operative 
treatment, and Us contra-indications As 
well, experience has brought forth warnings 
against the misuse to which this treatment is 
naturallj susceptible because it is a relativcl> 
easy treatment which can be administered in 
one’s office Aside from technique, unless the 
physician understands the circulation of the 
limb and the pathological ph>siology m any 
given condition, disrepute will be brought to 
any form of treatment no matter how excel- 
lent It may be if properly applied WTiile 
the clinician is hesitating to advise radical 
excision of the varices and at the same time 
IS hesitating to advise the injection method 
because of the paramount question of safety 
and end results, a ventable army of early as 
well as late sufferers from this condition is 
allowed to grow continuously worse regard- 
less of the palliative measures employed 
This paper is presented to bnng these newer 
facts before you that may help y ou to decide 
in behalf of the best interests of such pa- 
tients and to review the results obtained in 
a senes of cases treated in the Dispensary of 
Washington University 

IIISTORV 

The obliteration and cure of V'ancose veins 
hy' the injection of sclerosing solutions into 
their lumen is not the recent discovery that its 
rather sudden and popular use would lead one 


to believe it to be Although it is within so 
brief a time as the last 2 or 3 years that this 
method has been brought into such practical 
use as completely to supplant the operative 
treatment wherever it has been tried, yet as 
long ago as 1845, soon after the method of 
synngc injection was introduced by Rymd and 
popularized by Pravaz, the treatment of vari- 
cose dilatations by obliterating injections was 
attempted These attempts by Chassaignac 
and Pravaz by means of feme chloride, by 
Valette, by means of the lodotannic liquor, 
and of Schiasse, by means of red mercuric 
iodide, are a matter of record Each of these 
solutions prov ed to be extremely irritating and 
caustic Also at this time the doors to the true 
science of bactenology and pathology were 
just being opened by the epochal work of 
Pasteur and Virchow and asepsis was still un- 
known In consequence, the method failed 
and was abandoned due to the resultant 
sloughs and infections with their associated 
hazardous complications, such as thrombo- 
phlebitis, gangrene, embolism, and septi- 
ciemia 

Antedating e\ en this, for as long perhaps as 
mankind has existed, nature has attempted by' 
the same means to nd the sufferer of his vari- 
ces by the method of septic thrombophlebitis, 
which differed in no appreciable way from the 
manner in which the injection method was 
first applied except in that the former was 
accidental and the latter induced It is not 
uncommon still to treat many patients in the 
dispensary for bactenal thrombophlebitis, the 
result of vances neglected by years, followed 
by hajmatogenous infection of the traumatized 
vein or an infection from without through a 
break m the skin The exciting agent, in this 
instance bactenal, is not pnmanly sclerosing 
in character, but rather suppurating, liquefy- 
ing and propagating in its action on the vein 
wall and the loosely separated clot within 
Under the most ideal circumstances and with 
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Dg : Fig j Fig 3 


Fig: Advanced gencniucd in\o|\«tnent of the great saphenous (y^tem of both 
legs m female aged 36 years CommunKating veins arc entirely competent No 
secondary tissue changes 

Fig a Same patient as in Figure I 5 weeks later after 3 weeks treatment with 
uveuijectioasof sodium sahcylate, three of which were given in left leg and two in 
nght Note partial disappearance of veins 
Fig 3 Same patient as m Figure t 5 months after first picture Received no 
further treatment other than that given before Figure a was taken Note the 
complete atrophy of the veins with puckering of the stretched inelastic skin that 
once cov ered the vances 


the most intelligent care this condition is most 
haaardous to life and pcrmancntl> mvalidat 
mg for the remainder of life if the deep terns 
become mvoKed If, however, after a long 
and tedious convalescence, the patient re- 
covers, the final result, too, is permanent 
obliteration of the diseased veins b) organiea 
tion and fibrosis and the patient may be im 
proved ever after provided the involvement 
was not too evtensne So we have illi/sfrated 
here in the very complication of varicose veins 
which we hope to avoid, an age old suggestion 
bv nature of the treatment that we now have 
thoroughly in our control and can apply wah 
precision and safety 

The method remained forgotten until 1911 
when it was noted that certain solutions used 
intravenously m the treatment of disease 
caused obliteration of the veins without in 
flammation pain, or embolism Blum made 
the observation with sodium bicarbonate in 
the treatment of diabetic coma and P Linser 
with mercuric chloride in the treatment of 
sjphdts Sodium bicarbonate required several 


injections and was indefinite in its results 
Afercuric chloride was used reserved!} b> Lin 
ser for the obliteration of vances until 1922 
when Its guarded use was abandoned bj him 
in favor of sodium chloride, due to the tone 
properties of mercury 
Between 1911 and 1921, however, this 
method enjoyed its true renaissance, as it re 
mained for Sicard to rediscover the rationale 
of this treatment dunng the war when he 
noticed that certain alk.aline solutions injected 
into the veins of the elbow brought about 
their obliteration pamlcsslv Researches were 
then carried out b> Sicard, Paref, and Forestier 
with the idea of applying this property of 
alkaline solutions to the treatment of vances 
As a result, in 1920, sodium carbonate 20 to 40 
per cent m small amounts was recommended 
This proved to be too caustic and in spite of 
its excellent sclerosing properties is now only 
of historical interest, the slightest drop out 
side of the vein causing necrosis of the skin 
In 1921, Sicard began the u'le of sodium salicy 
fate, which ht found much Jess caustic and 
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equally effiaent m Jts results By 1924 
Sicard’s results showed thousands of injectioiK 
wth sodium sahcjlate without an embolus 
The method, which is non populanzcd in 
Trance, was not slow to spread into the dimes 
of England, Sweden, Austria, and of this 
country as well 

The next paper that justly received almost 
universal consideration because of the large 
expenence it embraced was that o Forestier 
in 1928 m which more than five thousand in- 
jections without a fatality or embolus arc re- 
ported, various solutions being used which 
meet the requirements satisfactoaly It is out 
of the work of this French dime that the 
present injection method of treatment has re- 
ceived such sudden enthusiastic and uni- 
versal acclaim m these few years that have 
followed 

There followed reports from representative 
clinics so favorable and, in each instance, so 
superior to the operative treatment that the 
use of this method was begun in the Washing- 
ton University Dispensary m July, 1928 Dur- 
ing the first 1$ months, 104 consecutive cases, 
tvere completely treated No surgical oper- 
ation for varicose veins has been performed 
at Barnes Hospital since the uijeciion treat- 
ment was initiated 

ETIOLOGV 

In speaking of vancose veins through thii> 
presentation, it should be construed as mean- 
ing only Vances of the lower extremity which 
constitute the clinical entity with which this 
paper is interested It is the great saphenous 
system with the longest superficial vein m the 
human body, that as most frequentfv involved 
The smaller saphenous system may present 
the greater involvement occasionally but most 
often takes a lesser part m the complete 
picture 

Of the 104 cases completely treated, 27 (26 
percent) were males and77 (74 per cent) were 
females Their ages ranged from 21 to 74 
>ears averaging 46 years for the senes 
V ances occurred in both limbs of 54 {52 per 
<^ent), m the nght UmhonIyin26(25percent), 
and in the left hmb only in 24 (23 per cent) of 
the cases Thus a total of rs8 limbs were 
treated 



F«g 4, left Localized advanced Vances aiaociated with 
mcompetency of communicating vems Xote advanced 
«econdari tissue changes with small ulceration 

Fig 5 hatne patient as m Figure 4, 3 months later after 
tfcaunent with two injections of sodium sabcylatc Vances 
are atrophied and ulceration is healed 

In 72 (60 per cent) the condition was ad- 
vanced and generalized in one or both hmbs 
The duration of the vances vaned from x to 
40 years with an average duration of 127 
years Ulcer was present m 51 (49 per cent) 
of the cases with a duration of i to 20 years 
and an average duration of 3 years 

There is a greater frequency among fe- 
males and a tendency to involve both limbs, 
though neither limb appears predisposed 
when only one is involved The striking thing 
IS that the Jong average duration of both 
vances and ulcers illustrates how poorly we 
have had this condition m our control m the 
recent past It will alt^o serve to contrast the 
helpless plight of the varwxise vein sufferer, 
which characterized his past, with the bright 
future which is destined to come for him out 
of the alert and early application of the in- 
jection method 

The reason for the great prevalence of this 
condition is found m the fact, that as human 
beings, we are all predisposed pnmanly to 
vances by virtue of our upright standing 
posture If this were not maintained, the 
other etiological factors would produce a 
negligible effect 

Next m importance, endocrine insufficiency 
would t^eem to bear more than a contributory 
relationship to this condition The vancose 
diathesis, a state of fragility of the walls of 
the veins that predisposes them to expansion 
under pressure, has been mentioned m the 
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Fis 6 left Van 63 jean old with generattied \ance» 
of left leg and marked secondarj tissue changes with cedema 
and ulceration and deep induration encircling the leg 
Fig 7 bame patient j months later with vances atro 
phied ulcer healed and crdcma disappeared 

literature Thus there arc certain in<h\n(luaU 
iiho appear inhercntlj predisposed to \ariccs 
There is a hislor) , in such cases, of \ances j/i 
their familj through one or more past genera 
tions It occurs in both setes, but in girls 
most frcquentlj, most conspicuousf> at the 
age of pubero and progresses sIohJ) and 
independent!} from then on as if b) its own 
tcndenc} to progress rather than as the result 
of a continuation of the original cause The 
onset of vances in women is c/osc!} associated 
with pregnancy Twentj, or 52 percent of 
the 38 cases who had born children in (his 
series, gave a definite history of onset at the 
time of pregnancy Failure to note this in 
man> of the records would probabi} indicate 
a higher percentage of relationship It is 
frequentlj observ cd that y antes begin to form 
as early as the second and third month of 
pregnancy when intra abdominal pressure has 
not yet increased During (he early puerpen 
um, the vances gradually become less con 
spicuous and the vessels regain their torn In 
subsequent pregnancies, the condition ad 
\ances to a greater degree each time, until 
finally there remains no ability for the vessel 
to contract and the \arices are permanent and 
progressive from then on as an independent 
condition In 2 patients after the ninth and 
thirteenth pregnancy respectively, although 


noticing the onset of vances in their fifth 
pregnancy, there was a sudden gam of 70 
pounds m weight concomitant with equally 
as sudden in advance of the vances to a tre 
mendous siae IVhere they were localized be 
fore, they suddenly became generalized to 
involve all the superficial veins of both legs 
and thighs Both of the patients were about 
<» feet till, in their thirties, weighed between 
220 and 240 pounds on admission and pre 
sented an endocrine insulTicicncy syndrome 
In both puberty and pregnancy other eva 
tfcnccs of endocrine insufficiency have been 
noted as m the transient enlargement of the 
thyroid gland along with changes m the emo 
tions, vitality and activity of the indmdual 
Lihcwase the state of the endoenne system 
plays an undoubted role in the hereditary 
tendency to vancosc veins as well as in the 
etiology of vances associated with pregnant 
and puberty by determining the state of 
strength or tone in the musculature of these 
veins Since dilatations in the venous system 
have been frequently noticed in association 
With acromegaly , an insufficiency of the 
pituitary gland has been considered by 
Sicard, Gangicr, and Forestier They have 
combined pituitiry' therap} with local treat 
ment Forestjcr states that vances accom 
panying pregnancy are not due as it was first 
assumed, to the compression of the pelvic 
veins through the dilated uterus but to trnn 
sitory troubles of the endocrine glands which 
(end to disappear after delivery 

Contributory causes are as follows Occupa 
(ions requiring standing in one position thus 
losing the pumping action of the musclea of 
the logon the deep veins fmail carriers though 
on their feet much of the time are said to be 
relatively free from vancesj anything raising 
the intra abdominal pressure as repeated 
straining or coughing severe febrik disease 
associated with marked general asthenia m 
which the musculature of the vein waii be 
comes atonic and dilates as soon as the patient 
stands fone case occurred after typhoid ftver, 
another after ? vveeks in bed following re 
movai of a pus appendix in both instances the 
vances occurred in both limbs soon after 
standing and were associated with wo other 
symptoms in the venous system), tight elastic 
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about the limb, especial^ in the warmer 
months when smooth muscle tone m the 
surface of the body is unusually lav How- 
ever, mechanical obstruction appears to play 
a minor role in etiologj 

PATHOLOGICAL ANATOMV AND Pn\SlOLOC\ 

There are no valves in the venous system 
between the opening of the inferior vena cava 
into the heart and the saphenofemoral junc- 
tion Normally, the venous pressure is great- 
est throughout the body in its periphery and 
lowest at the heart In the saphenous system, 
this condition is not only true, but in addition, 
a hydrostatic pressure proportionate to the 
distance between the heart and the level of the 
feet, IS acting m increasing amounts at the 
lower levels regardless of the condition of the 
valves This pressure is transmitted through 
the successively lower segments of vein, with 
the valves perfectly competent until the 
greatest effect of the hydrostatic factor is 
experienced in the lowest segments 

In occupations and disease chat cause an 
increased mtra-abdominal pressure from strain- 
ing or coughing, the venous pressure is greatly 
increased throughout the body While the 
stronger first sets of valves in the thigh would 
seem to feel the brunt of this, yet the pressure 
is even greater at the lower level and the 
transmission of this added increase m pres- 
sure, repeated frequently, gradually forces the 
valves and the walls of the veins of the leg 
to stretch, with final incompetency of the 
valves The statement usually found m rep- 
resentative textbooks, and which is made so 
recently as in one of our late systems of sur- 
gery, that the varicosity forms from above 
downward by the breaking down of the first 
set of valves in the thigh and followed suc- 
cessively by incompetency of the lower ones, 
IS not borne out by observation or the physi- 
ology involved Vances are seen most fre- 
quently and earliest in the veins over the 
inner aspect of the calf of the leg where the 
veins, by nature of their thinner walls and 
weaker valves, first suffer from the factors 
that are at work 

The condition then progresses slowly or 
^pidly depending on the degree of retrograde 
now in the involved segment If this be great, 
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Tig 8, left Harked biUteral varices of both legs with 
extremely advanced superficial secondary tissue changes 
Note ulceration on dorsum of left foot and between the 
toes S>mptoms of stasis and engorgement of subcutaneous 
tissue and skin were intense m this instance so that the 
patient vras unable to walk about 
hig p Same patient as in Figure 8, s months later All 
veins are atrophied Ulcerations are healed though still 
crusted Symptoms have all disappeared Patient walks 
with complete comfort again 

the support from under the vaives above is re- 
moved and they break down successively from 
below upward until the entire great saphenous 
system is eventually involved 
Normally the circulation in both the super- 
ficial and deep veins of the lower extremity is 
directed to the heart This is accomplished m 
the standing posture by the rigid support 
given to the deep veins by the muscles and 
fascia lata surrounding them and by the 
valves m both these sets of veins and their 
intercommunicating veins These valves pre- 
vent back flow from the higher levels and are 
so placed in the communicating veins that the 
blood flows from the superficial system to the 
more active deep system in times of strain 
There are four to six such communicating 
veins m the leg and they act as a check v alve 
on the pressure in the superficial system 
In the great saphenous system which has 
become vancosed and has lost its valves, the 
circulation is static m the recumbent and 
retrograde in the standing positions The 
blood flows from the superficial veins of the 
leg, through the communicating veins, up the 
deep veins, and is spilled over again into the 
great saphenous vein at its femoral junction 
So long as the communicating veins remain 
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Fig 10 Ulceration and sclerosis $0 advancfd as to m 
sohe all soft tissues donn to tbe bone and surrounding the 
entire lo« er half of leg All \ eins obliterated mth improve 
meot in ulcer to stage pictured beyond vhich no further 
healing can be made to occur by any means knotni 

competent, immense vanccs maj be present 
without appreaable change in the nutrition 
of the leg Stvellmg is usuall) negligible if 
an>, and no ulcer or pre ulcerous condition 
occurs The symptoms tthich may be present 
are usually quick fatigue of the legs, tense 
aching, dragging sensations, and some itching 
of the skin 

This condition is not destined to conlinui- 
long, hotvever, in any given case With the 
over work of the deep circulation and the 
constant increased pressure mthm it, the 
valves of one or more of the communicating 
veins break down, which then produces a 
focusing of stasis in this area both from within 
and without The changes consequent to this 
are cedema and pigmentation of the skin, fol 
lowed bj a slow sclerosis of the part which is 
common to all malnourished tissue Ulcera 
tion may form early or late in such an area, 
depending on tht degree of stasis and the 
amount of care taken m prevention 

Thus is explained why so few symptoms 
and no ulceration may accompany severe 
advanced vances over the entire limb, while 
more local vances may be associated with 
most adv anced secondary tissue changes The 
competency of the communicating vein sup- 


plying a given area is the ill important factor 
after vances have formed It has been the 
experience of all surgeons who have performed 
many radical excisions of vances together 
with excision of the ulcer, to have found a tre 
mendously dilated communicating vein ex 
tending inward from beneath the center of the 
base of the ulcer Certain tests Kill be de- 
scribed later that conform, m the information 
they give, to this operative finding 

Thus the effect, as well as the curative 
failure, of clastic stockings is also accounted 
for in the relief of ulcers, while none of this 
clastic support is usually used or required 
without these secondary changes present 
Due to this elimination of the portion of stasis 
caused by the superficial vances, the ulcers 
and other secondary objective and subjective 
mamfcslatJons improve, but not m proportion 
to the amount of superficial stasis reliev ed, be- 
cause the incompetent communicating vein 
continues to be unaffected by this measure 
and drainage of the part is very little im 
proved 

T^ie deep veins are almost never vancosed 
and their insufficiency is most rarely a part of 
the picture described, the result of any of the 
factors so far mentioned This is accounted 
for by their anatomical relationships ^^hen 
insufficiency of the deep veins is present, it is 
due m most every instance to a previous pan 
thrombophlebitis, causing a condition known 
as phlcpnasta alba dolciis (milk leg) The con 
dition IS quickly recognized, usually without 
tests, by the continued unremitting swelling of 
the anlJes and legs dating definitely from the 
occurrence of the acute condition after preg 
nancy, typhoid, or septicaemia from other 
causes The symptoms and signs are always 
more striking and persistent and out of pro 
portion usually to the superficial vances 
present 

Howocr, a test may be applied to confirm 
the diagnosis of the deep circulation No 
other test used affords any direct information 
concerning the deep veins A well fitting elas 
tic stocking IS worn or an elastic bandage is 
applied firmly, so that all the superficial 
of the leg are closed by the pressure The 
patient is told to walk continuously for 30 to 
45 minutes If the deep v ems are incompetent, 
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obstructed, or closed off from some pathologi- 
cal condition within them, a sufficient portion 
of the return circulation is thus cut off to 
cause a decided aggravation of the symptoms 
and in some cases violent pain If no dis- 
comfort IS experienced with the bandage, one 
ma> be sure the deep veins are functioning 
properly 

The Trendelenburg test does not reveal the 
condition of the deep veins, as was generally 
believed, but rather the condition of the com- 
municating veins, and, therefore, does m no 
way decide for or against treatment of the 
vances The patient’s limb is elevated in the 
recumbent position until the superficial veins 
are emptied of blood With a tourniquet ap- 
plied high around the thigh so that the veins 
only are compressed, the patient is asked to 
stand If the veins fill up suddenly from be- 
low, the communicating veins are incompe- 
tent If they fill suddenly with a gush, onl> 
after the tourniquet is removed, mcompe- 
tenc> of the valves of the great saphenous vein 
IS demonstrated as is also the retrograde flow 
of blood within it With ulcer and other ad- 
vanced soft tissue changes the first result is 
invariably obtained and is no contra-indica- 
tion to obliteration of the superficial varices as 
^as formerly taught It is rather an added 
indication for their treatment 

A striking test, first described by Perthes, is 
also used to demonstrate the condition of the 
communicating veins With the superficial 
'eins dilated and distended in the standing 
position, a tourniquet is applied about the 
upper thigh, suffiaently tight to compress the 
surface veins (30 to 50 millimeters of mer- 
cury) The patient is asked to move up and 
down on the toes 20 to 40 times If the vances 
dimmish m size, competency of the communi- 
cating veins, as well as the deep veins, has 
“cen physiologically demonstrated Removal 
of the tourniquet then allows the blood to 
flow downward to distend the varices again 
Phis first and positive result could be demon- 
strated m all cases showing no signs of ad- 
vanced stasis, but the test revealed a negative 
result when appUed to patients presenting old 
ulcers and large chronic indurations In either 
the vances are treated in the same man- 
uer if the deep circulation is normal 



Fig II, left This pictures one of the two patients de 
<!cnb^ with etiology associated with endoennopathy of 
pregnancy The patient is 40 years old, weighs 250 pounds, 
and is s feet tall, has had 13 pregnancies, suddenly gained 
70 pounds weight after last pregnancy at which tune all 
the superficial veins over both hmbs became \ancosed 
The ulcer is of i year’s duration 

Fig 12 Same patient as m Figure ii, 6 months later 
Treatment was completed after paper was submitted for 
publication The several vances at upper margin of ulcer 
were injected first The ulcer became dry and free of ex 
udate at once and healed in 4 weeks with so special care 
A total of 4S injecUons were necessary to close ^ of the 
vancosities that covered all portions of both limbs £n 
doenne therapy was begun at once and has continued to 
date All symptoms of vancose veins have disappeared, 
the patient has lost 40 pounds weight, and no more sub 
jective symptoms of endocrine deficiency remain Not the 
smallest vancosity remains over this patient’s hmbs, a re 
suit unobtainable by any other method 

PATHOLOGY 

Whether from a primary dilatation of the 
vein wai! or a primary breaking down of the 
valves, depending on the etiological factors, 
the changes m the \ em that accompany varices 
are the same The vein becomes gradually 
more distended and the wall more stretched 
until, due to malnutrition of the wall, the 
muscle layer disappears The stretching oc- 
curs longitudinally, as well as circularly and 
the vein becomes a sacculated, fibrous walled 
tube 

This scarring and stretching of the vein 
blends imperceptiblj with the areas of second- 
ary indurations about it so that in advanced 
cases the only vein wall which remains is that 
which forms a roof over its canalizing burrow- 
ing passage through the indurated area Even 
here, the entire lumen is hned with endo- 
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fig 13 TaiAc designed h) us hr (hr mieciton of tan 
cose s cjns Its use has simphfiol (he ircatmeM f;rcaU> 
It has advantages over other tables descnl>cd in (hat the 
pitirat stands durin;[> the insertion of the nen)le which re 
mains connected to the s/noKC containins the duid ilutmt; 
the entire operation \ eins on the thi^h and posttnor as 
pecta 0! thi£h ond Ics arc thus readily accesstb'e 'tive ctn 
ter ol gravity is placed so that the patient is changevl Iwm 
the upright to the recumbent poiition by one hand o( the 
attendant The patient dries not mov e a muscle or change 
position during the operation This shon-s the table m the 
vertical position ready lot insertion of needle irith veins 
distended 

theUum, though the edges of the vein arc 
^ marked onl> b> the sharp precipitous edges 
of the scar tissue about it 
The complications of tancts arc aJi mani 
festations of \enous stagnation foUowed bj 
chronic mainutnlion Skin changes are among 
the earliest and arc represented by a scol> 
atrophic condition hjperkeratosis, and in 
some cases an active eczema Moderate 
cedema 15 common The soft tissues become 
indurated by diffuse fibrosis Cffccr either 
forms spontaneously over this, or as the result 
0/3 slight trauma The favorite site ol utcera 
tioti IS a fetv centimeters above the internal 
malleolus Its course is usually veryrapiddue 
to the poor resistance m this prculcerous area 
Cellulitis in V ar>nng degrees of acuteness often 
develops and the infection may continue on 
into a phlebitis of the superficial veins A 
periostitis may he present over the tibia or 
fibula With or without ulcer 



( Tablt m horizontal po»iijon The changt w 
regular 4tK(iaad} vi that the position of the neecllt is not 
diiturlKd Injection i» mvlc in this position Thus the 
techni<iuc is rendered neat and accurate for vances any 
where otj the lower crtremitic 

COVMUFR-tnOSS. I\ TREVTSIEST 

In evrl> cases when certain contributory 
causes arc discovered, these should be re 
moved Endocrine djsfunclion should be 
treated if possible It is in these earJ) eases 
that the injecliorj treatment finds a field of 
usefulness shared with no other method of 
treatment before known The patient with 
the first localized patch of varices m the leg 
nafiinU) refuses optmlive removal of these 
when told others ma> form Thej do not as 
>ct caubc symptoms and the patient is rjuite 
Willing to wait until they do I’aUivlive 
measures only retard in a small way the m 
evitable progress of the condition The next 
lime a physician is consulted, it is usunllj for 
the complications of an advanced stasis and 
after the insidious tissue damage has become 
irreparable The prevention of all the com 
plications of vances lies within the province 
of the injection treatment by relieving the 
patient of the \ ariccs as they occur or as thev 
may be discovered in our routine examina 
tions 

In the late cases, operation is often impos 
siblc because of the Kitanced malnutrition of 
the lower half or two thirds of the leg It is 
true that all the v anccs in these cases may be 
obliterated by the injection method and the 
ulcer not heal completely The local tissue 
change has advanced so far as to become a 
permanent condition independent of the 
vances In these cases, improvement always 
occurs, hovvever, commensurate with the re 
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lief of venous stasis and the degree to which 
it still influences the picture Often m such 
cases, living is made bearable again where 
amputation was the only alternative in the 
way of operati\ e treatment 

Between these two extremes lies the great- 
est number of patients for whom the \eins art 
disfiguring or who are suffering in varying 
degrees from the presence of vances In this 
group all but the traces of secondary complica- 
tions disappear and the ulcers heal as if by 
magic under the injection treatment Eco- 
nomically the treatment has its advantages 
The patient need lose no time from his acti\i- 
ties and there is no hospital expense The 
absence of a scar gives a perfect cosmetic re- 
sult The varices successfully treated can 
never recur, although others may form in 
other veins later, just as it was the tendency 
of the patient to form the first ones These 
may be treated as they occur In the mean- 
time the extremity has been protected from 
the comphcations of stagnation which would 
have progressed 

The contra-indications to treatment by the 
injection method are few Obstruction or in- 
competency of the deep venous return wth its 
associated extensive cedema definitely contra- 
indicates injection Not only will the already 
severe symptoms be made definitelj worse, 
but the danger of gangrene following is great 

Active thrombophlebitis contra-indicates 
treatment only until all symptoms and signs 
have disappeared according to some workers 
In the experience of others, 10 years should be 
baited after the last exacerbation before in- 
jecting the veins When it is considered that 
7 of the II deaths reported in association with 
this treatment were due to emboli from a bac- 
terial thrombophlebitis, it makes one over- 
cautious It IS much more logical and safe to 
refuse treatment to the occasional case pre- 
senting this condition, than to take a chance 
on so violently activating an old phlebitis 

For the same reason focal infection should 
be looked for and if present ehminated before 
mjection The injury to the vein wall by the 
injection definitely lowers its resistance to 
metastatic infection and a bacterial thrombo- 
phlebitis may ensue 

In pregnanc>, at least 3 months should 


elapse after delivery before injection is done 
This vvxU allow for as much natural involution 
of the vances as is possible 

Diabetes should be treated before work on 
the veins is begun 

Collateral vances, such as are seen extending 
up over the abdomen from the circumflex 
tributaries of the saphenous vein, indicate an 
obstruction to the inferior vena cava or the 
iliac veins and definitely contra-indicate any 
treatment by injection The flow in these 
veins IS active and to the interest of the 
individual 

Artenal disease of the extremities such as 
Raynaud’s disease, thrombo-angiitis obliter- 
ans, and endarteritis are conditions which 
should receive primary consideration in treat- 
ment as their symptomatology wall over- 
shadow any symptoms of the vances 

Several patients over the age of 65 were 
treated in this senes and stood the treatment 
perfectly A careful physical examination 
should be made in all cases, however, before 
treatment is begun to ascertain signs of 
debility, cardiorenal disease, focal infection, 
and the possibihty of venous obstruction in 


Solultons Solutions which coagulate the 
blood are dangerous and should not be used 
One death is reported with Pregl’s solution 
which comes under this group Destruction 
of the intima is the property of solutions de- 
sirable in this treatment 

Of all the mineral substances that have been 
found capable of obliterating the varices, 
sodium chloride, glucose, quinine and ure- 
thane, and sodium salicylate have won great- 
est favor Forestier still reports the use of red 
mercuric iodide in some of his cases 

Sodium chloride in 20 to 40 per cent strength 
IS popular with some workers Injections are 
qmte painful and the danger of slough forma- 
tion more marked than with other solutions 
Greensfelder reports tachycardia and cardi- 
ac irregularities in one patient 60 years of age, 
following each injection of 5 cubic centimeters 
of 20 per cent sodium chloride solution He 
concludes that patients of advanced years 
with slight tendency to cardiac irregularity 
may be adv ersely affected by sodium chloride 
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injections Of the 10 htalitics m association 
with this treatment, as reported in J^IcPhec- 
ter’s review of the literature, sodium chlondc 
VMS used more than any other solution and 
sodium sa}ic}latem none Ibis is in aW prob 
abilit> onl> a coincidence, since in all of these 
cases but one, death was not directl> due to 
embolus formed by the injection, but rather 
due to localization of the infection already 
present m the patient, or to the introduction 
of infection from without causing a secondary 
bacterial thrombophlebitis with embobsm 
Invert sugar is used in 50, 60, and 75 per 
cent strengths, 5 to lo cubic centimeters per 
injection There is no sensation of discomfort 
at time of injection Results in this senes vvere 
very irregular and not dependable In 9 
patients 10 cubic centimeters of 75 per cent 
mv ert sugar were iniccted with 6 fvlures and 
33 per cent success The solution is thick 
as a syrup in this concentration and is dilbcult 
to force through the fine needle Its stickiness 
renders it unpleasant to work with However, 
in the only injection in which sodium saho* 
late failed, invert sugar succeeded m oblitcr 
atmg the vein in one injection So it is of 
definite value in a small per cent of the cases 
Greensfeldcr, using 20 per cent sodium chlor 
idi. and 50 per cent glucose in dogs, obtained 
only 20 per cent successful thrombosis with 
glucose as compared to 100 per cent success 
with sodium chlonde In our ctpenencc, in 
solutions weaker than 75 per cent, invert 
sugar IS not efficient enough to warrant its 
use, while in 75 per cent strengths it is a 
valuable adjunct m the treatment of certain 
cases Glucose is contra indicated m diabetes 
Quinine hydrochhndc and urethane must 
be used in amounts not exceeding 6 cubic 
centimeters in the concentration necessary 
Even so, quinine idiosyncrasies warrant its 
guarded use Also, its efficiency is limited be 
cause of the small amount w hich may be safely 
injected since the amount of vein obliterated 
depends quantitatively on the length of vein 
wall which may come into contact with the 
solution m proper concentration 

Sodium salicv/atc has proved so efficient 
dependable and safe that we have used it in 
preference to all others m our work It is used 
in 20, 30 and 40 per cent strengths m amounts 


from 5 to 30 cubic centimeters per treatment 
In no instance at any age did symptoms of 
salicylism occur, other than an occasional 
statement that the drug could be tasted when 
the larger amounts of the stronger solution 
were used There is a burning stinging sensa 
tion through the veins as it enters and tbs is 
sometimes followed by a cramp in the calf 
muscles This all passes away suddenly within 
a minute of its onset In nervous hyperemo- 
tional patients who react to pam poorly, an 
hysterical collapse may occur, but in no 
instance did complete syncope follow When 
e^lained to such jjatients that pain, m itself, 
can do no harm and that, in tbs instance, it 
results in a definite benefit, they are quite 
willing and anxious to receive further injec 
tions hfanypaticnlsgivenoindication of tbs 
brief discomfort The complications resulting 
from sodium salicylate are minimum The 
veins become slightly painful and tender to 
pressure and remain so during the time that 
the changes most activ ely occur m the process 
0/ its obhleration In our eapencnce slough 
mg docs not occur if a few drops of the 20 or 
30 per cent solution escape into the tissues 
MePheeters mentions the possible idiosyn* 
crasies to it similar to that to quinine and 
states the maximum dose in any case should 
be 3 grams In Uus senes there has been no 
indication of idiosyncrasy thus far and doses 
up to 8 grams have been given with no inten 
lion of going higher In all the literature, no 
fatality has been reported in association wnth 
the use of sodium salicylate although it has 
been used more than any other solution in by 
fir (be greatest number of cases treated, due 
to Its lav ored use m the French clinic of Sicard 
and Forestier 

Technique The area ov er the \ em lo be in- 
jected IS cleansed with iodine and alcohol 
With the varices distended m the standing 
position, a 23 gauge needle on a 10 cubic cenb 
meter synnge is inserted into the varix at its 
lowest point above the ankle The needle 
must be very sharp or difficulties vvill arise 
If *1 drop of blood is easily drawn or runs into 
the synnge, the latter is disconnected from 
the needle and the patient is put in the n. 
cumbent position After the varices are 
emptied of their blood by' a slight elevation of 
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the leg, the fluid is drawn into the syringe and 
the syringe reconnected to the needle (This 
disconnection during change m position of the 
patient is to safeguard the position of the 
needle in the vein during the irregular ma- 
neuvering of the patient A speaal table is 
being constructed at present by which the 
patient will not be required to move a muscle 
betneen the standing and recumbent posi- 
tions This step will then be eliminated in 
the procedure ) Again a trace of blood is 
easily drawn into the fluid to be sure of the 
needle’s position in the vein and with the heel 
of the foot held about 6 to 8 inches above the 
level of the table, the fluid is injected rather 
quickly, but without force, into the collapsed 
vanx An alcohol sponge is placed firmly over 
the site of injection and bandaged into place 
by 3 inch gauze which lightly covers the leg 
and maintains a collapse of the \ances The 
patient is allowed to rest for 30 minutes with- 
out moving a muscle of the leg The patient 
day then go home and about his duties, and 
13 instructed to sit doivn and keep the leg 
elevated whenever possible during the next 
24 hours The bandage is removed the follow- 
ing morning by the patient in his home In- 
jections are best made not oftener than every 
48 hours at which time as much thrombosis 
has occurred as will The next injection is 
dade just above the level of obliteration ob- 
tained in previous injections 

Explanation of principles No veins of the 
foot are injected because of the irritation of 
Wearing a shoe over the resulting thrombotic 
dasses which would project above a non- 
resihent surface Also, the communication 
between the superficial and deep veins of the 
foot is most freely active and the danger of 
obliterating both deep and superficial systems 

great The vances of the foot give little 
trouble after the great burden from above 
IS removed and many of them undergo 
atrophy 

If the fluid cannot be injected without 
^Ppreaable force the patient will quickly 
complain of intense pain and burning at site 
of injection indicating the needle is out of the 
'em and the fluid in the tissues Since only a 
crop or two of the fluid causes this, no injury 
results It IS best to select another vein en- 


tirely for injection after the vein has once 
been entered and lost 

Fluid may escape into the tissues through 
the opemng m the vein around the needle m 
very thin and superficial veins This usually 
causes a small dry black eschar of the skin 
with a mild cellulitis beneath This can be 
prevented when suspected, by infiltrating the 
tissues with physiological normal saline In- 
filtration of the tissues with the fluid can be 
detected readily by placing the finger of the 
other hand over the point of the needle as one 
injects If the tissues remain soft and the 
vein, filled with fluid, remains discretely pal- 
pable, the injection is continued with confi- 
dence To wait for blanching of the skin and 
oedema to appear because of fluid in the tissue 
is unnecessary and unw arranted 

No tourniquet is used above or below The 
firm solid separation between the superfiaal 
and deep systems which is furnished by the 
fascia lata and muscles within is sufficient to 
keep the fluid m the path of the negative 
resistance peculiar to the superfiaal varices 
The fluid injected is of such amount that it 
does not begin to equal the capacity of the 
varices 

The recumbent position is maintained for 
30 minutes to keep the fluid in the varices as 
long as possible Absence of muscular action 
prevents it from being pumped into the deep 
veins As the fluid gradually dissipates itself 
into the general circulation, it becomes di- 
luted bejond effect If it retains its sclerosing 
concentration for the full length of the sa- 
phenous system, it immediately is diluted as 
It enters the femoral vein by the blood as it 
actively passes the saphenofemoral junction 
with no possible effect on the femoral vein 

No more than one injection is made into a 
single varicose system in one treatment As 
many as five injections, each into vances 
which do not anastomose freely, has been 
made m one treatment 

The strength of the solution used depends 
on the type of vanx treated The 20 per cent 
solution is efficient in early cases in which 
the vein wall has not undergone advanced 
fibrous changes, also when the nutntion of 
the vein and tissue immediately about re- 
mains good 
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In advanced cases, uitli marked secondary 
tissue changes and nherc the \em nail is thin 
and atrophic, the reaction to the solution is 
reduced, and up to 40 i>er cent strengths must 
be empJoj ed Lxpenence quickly teaches one 
the strength of solution indicated m the \ari 
ous types of \eins in any given case and thus 
reduces the number of failures due to injection 
of too weak a solution 

Where the t arit.es are immense and general 
ized, with an enormous capacitj, and are in- 
tercommumcant b> large sinuses, then the 
larger amounts of solution arc used up to 20 
cubic centimeters of 30 per cent m one injec- 
tion Often, in such cases, the entire \aricosc 
system will be thrombosed up to the femoral 
ring m one injection, with no forther treat- 
ment necessary 

Mechanism of action roresticr ilcscnbes 
\ery accurately the pathology in the \cin 
resulting from injection w hich causes the tinal 
fibrous obliteration of the \cin Three degrees 
of reaction were also found to occur in this 
scries First, a simple thickening of the \cin 
wall without obliteration occurred m a few 
instances where too weak a solution was used 
Second, complete occlusion of (he ^cin with- 
out pen\astular reaction occurred in the 
majority of instances, in which the vein pre 
sents a solid cord w ithout inflammatory signs, 
24 to 48 hours after injection Third, com- 
plete occlusion With pcnvcnitis occurred m a 
few cases especially reactive to the solulwm 
The irntation ettends through all three coats 
of the vessel and into the soft tissues beyond 
The area about the vein is painful, swollen, 
somewhat indurated, pink in color, and pos 
sesses increased surface heat I levation with 
cold applications relieved the transitory m 
flammation in each instance within a few days 

1 he sclerosing fluid has no coaguHting ac 
tion in the blood, but due to its caustic action 
on the intima, causes an injury to the endo 
theliura varying from an irritation to a nccro 
SIS of these cells Congestion, a mild exuda- 
tion, and all the early signs of inflammation 
follow The exciting agent having passed on 
and disappeared entirely, the forces of the 
blood are not called upon to destroy infec- 
tion as in bacterial thrombophlebitis, but 
mobilize merely to heal the injury done 


Fibrin is dctwsitcd on the walls of the m 
jccled vessel The regular process of throm 
bosis follows until the lumen of the vanx is 
obUtcrvtcd Ihis usually occurs within the 
lirst 12 hours and often as early as the first 
hour after injection 

According to experimental work done by 
Grecnsfcldcr on dogs, the thrombus is hyalin 
izcd in 3 days, fibrosis is well begun in 7 days, 
and advanced organization is present in 14 
days Polymorphonuclear leucocytes appear 
jn tbesubendolbchal layers in the early stages, 
but the process early and quickly changes from 
that of an acute inflammation to one of heal 
ing^rr pnmam, due to minimum of injury and 
the absence of further irritation, chemical or 
bacteria/ The adhesive qualities of the fihnn 
m the absence of infection between thrombus 
and vein wall, make of the entire cross section 
a confluent solid mass, with organizing granu 
litions rapidly moving inward from the pc 
riphcry , finally to con\ ert the w hole into a solid 
contracted fibrous cord The thrombus can 
only form where vein wall is injured and can* 
not propagate because of the absence of bac 
tcria or other irritants necessary to such a 
process 

Compare this with the picture of bacterial 
thrombophlebitis, with its purulent reaction, 
Its baclenolysms and cy tolysins, its liqucfac 
tion and separation between clot and vein 
will, the propagation of the thrombus indefi 
mtcly because of the bacterial irritant within, 
and the impossibility for organization and 
healing until the pent upinfcction is destroyed 
Tlien we realize that the results of injection 
possess none of these qualities and likewnse 
none of their fears 

There is always a theoretical danger of 
embolus in the injcetion treatment, but an 
analysis of the pathology reveals the reason 
It has not proved a practical danger 

The process occurring in the vein following 
injection bears the same relation to a thrombo 
phlebitis as an operative wound healing by 
first intention bears to one healing by suppura 
lion In the former there are no ‘-igns of in- 
flammation or discomfort other than those 
which accompany the early adhesive organsza 
tion of healing In the latter, ho.vcver, sup 
puration and all the signs and symptoms of 
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inflammation occur ^ith separation of the 
wound edges 

This difference in pathology is likewise seen 
in the clinical pictures related to the veins 
The reaction in the vein following injection, 
which has been designated by Forestier as 
“venitis,” is localized m a selected segment of 
functionless vein, develops a very adherent 
clot, gives rise to no pain, general cedema, or 
other inflammatory signs in the limb, does not 
propagate beyond its original limits, and 
finally remains as an atrophic fibrous cord 

In phlebitis, the infection and thrombosis 
frequently spreads to the deep veins causing 
painful cedema and cellulitis, the clot remains 
separated from the vein wall by increasing 
amounts and propagates into the lumen be- 
>ond, and the vein does not atroph), but 
tends to remain hard, bulky, and a locus of 
chronic infection which predisposes to further 
attacks That the fear of embolism, as expe- 
rienced with phlebitis, is not m accordance 
with the pathology of vemtis which positively 
has no tendency to embolism is a conclusion 
corroborated by all workers with this treat- 
ment 

RESULTS 

In 104 cases treated by this method, 417 
injections were given, an average of 4 injec- 
tions per case In man> earl> as well as ad- 
vanced cases, one injection obliterated all of 
the varices in the one extremity In one case 
14 injections were necessary to effect a cure 
in both limbs Invert sugar in 75 per cent 
solution succeeded m the one injection where 
40 per cent sodium salicylate failed All of 
the varices m every instance were obliterated 
3 Jid disappeared Some remained prominent 
^nd sensitive in their hardened state for sev- 
eral months, but disappeared in time 

Only one case failed to show improvement 
m symptoms In this elderly patient, the soft 
tissues of the entire body w ere extremelj flab- 
by and veritably hung in sacculated masses 
from the bones in any position It is likely 
that this case represents a rare condition of a 
'aricose incompetent deep circulation due to 
lack of muscular support The cedema and 
pains in the ankles continued in the same 
degree after all the superficial vances had dis- 
appeared Elastic stockings benefited this 
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patient none whatever and a poor deep circula- 
tion should have been suspected 

In this senes 49 (96 per cent) of the 51 
ulcers present were healed dunng or soon after 
the treatment of the veins The two ulcers 
which failed to heal showed definite improve- 
ment up to a certain point, but had advanced 
to a state independent of the vances which 
had originally caused them 

Of the complications which resulted, pen- 
venitis occurred m 7 or 1 6 per cent of the 
cases This disappeared in each instance in 
from 4 to 14 days after its occurrence with no 
special care necessary A slough was ob- 
tained in 2 or o 4 per cent of the cases These 
occurred among the first cases treated when 
the technique was not yet well perfected In 
each instance, liquefaction undermined the 
indurated skin about the vein for 5 to 8 centi- 
meters distance The vein wall, resistant to 
liquefaction, became a foreign body The 
cavitated area was opened widely and the free 
segments of vein removed from its center with 
subsequent rapid healing 

No septic phlebitis nor signs of embohsm 
occurred in any of the cases treated Infection 
IS not so likely to be introduced by proper 
technique as it is to develop following a recent 
thrombophlebitis or from metastatic infection 
from a distant focus 

Improvement either m appearance, symp- 
toms, or both is so stnking, and in many in- 
stances after the first injection, that these pa- 
tients return to the clinic the most enthusiastic 
and grateful for the relief of what before 
meant either operation or daily suffenng for 
them 

MePheeters has published a statistical sur- 
vey in which of 6,771 surgical operations for 
varicose veins, 35 postoperative deaths from 
pulmonary embolus occurred, or o 53 per 
cent Of 53,000 cases treated by the injec- 
tion method, only 4 fatal pulmonary emboli 
have occurred, or a mortality rate of o 0075 
per cent 

Meisen reports more than 2,000 treated 
cases without a fatality Sicard and Gaugier 
report 120,000 injections in 15,000 consecutive 
cases w ith no mortality Delater reported 890 
cases, Douthwaite 2,000 cases, and Genevner 
4,000 cases without a single fatahty 
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Kilboumc, after a careful comparison of 
statistics in the two methods of treatment, 
states that after giving the excision method 
every possible advantage in the companson, 
the mortality rates favor the injection method 
overwhelmingly There is no dissension of 
opimon in the literature on this score 
In the same article Kilbourne reviews the 
statistics regarding recurrences In 1,400 
patients treated b> the excision method recur 
rences were noted in approximate!) 30 per 
cent, after 2 to 5 > ears In almost 35,000 cases 
treated bj the injection method, recurrences 
w ere noted m onlj 5 per cent of the cases after 
3 > ears 

Neither treatment is directed to the pre 
vention of forming new varices, but of the two 
methods after treatment had been completed, 
these statistics show recurrences with the in- 
jection method to be onl> one sixth as great 
as with the excision method 
The fact that the injection method can 
more completely remove all varices present at 
a given time, where it is rarely possible to do 
so by operation, probably accounts for this 
difference in percentage of recurrence 
No recurrences have been reported in this 
senes to date 

Three patients, who had had extensive oper 
ations done $ to 15 years previously, returned 
because of advanced recurnng v ances between 
the scars They had refused further operative 
treatment but received the injection treat- 


ment willingly and with an enthusiasm com- 
mensurate with their memory of the excision 
method 

CONCLUSIONS 

The etiology, pathology, and physiology of 
Vances of the lower extremities have been dis- 
cussed with the idea of explaining the progres 
sive character of this condition and to indicate 
the essential considerations m treatment A 
review of the literature together with expe 
ncncc in 104 treated cases indicates that, with 
careful asepsis and accurate technique, ever 
mindful of the contra indications and the 
pnnciplcs of treatment involved, the injection 
treatment of vancose veins can be advised as 
a safe, economical, and rational method, 
which may well replace the excision method to 
the patient’s every advantage Its adapt 
ability to the early case makes it the respon 
sibility of our routine examinations to discov er 
and treat the condition before it becomes ad- 
vanced Thus we may hope to reduce in the 
future, in a large measure, the number of 
sufferers from the crippling and permanently 
disabling end results of the untreated con 
dition 

That the treatment may be applied to old 
and young, nch and poor alike, assures us 
that we have, at last, a treatment which will 
reach and relieve the great majority of the 
sufferers, and through its prevention of asso 
ciatcd disability, will prove of real economic 
value to the individual and the community 
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ACUTE PANCREATITIS 

ELDRIDGE L ELIASON, JI D , TAGS, and JOHN PAUL NORTH, ME, Philtoilphia 

From Surgical Division C of the University of Pennsy Ivania ffospilal 


I T IS the usual conception that acute 
pancreatitis, acute pancreatic oedema, or 
hemorrhagic pancreatitis, as it is van- 
ously known, is an extremely rare disease 
Our expenence is not m accord with this The 
past 5 years have furnished 13 proved cases 
treated by the senior author A non-exhaus- 
tive search of the literature from 1923 to 1928 
yields 232 cases reported in sufficient detail to 
provide matenal for analytical study Schmie- 
den and Sebening, by means of a question- 
naire, amassed the total of 1,278 cases oper- 
ated upon within an 8 jear period The ap 
parently increasing frequency at the present 
time, the staggering mortality of at least 50 
per cent, the unsolved riddle of the etiology, 
the high index of incorrect diagnosis, and, 
finally, the lack of unanimity of opinion as 
to the proper treatment constitute adequate 
reasons for increased attention to the subject 
and more frequent consideration of this dis- 
ease in the differential diagnosis of acute 
abdominal affections 

U^CIDENCE 

The reported cases show a slight preponder- 
ance for the female sex fsg per cent) There 
IS an almost uniform distribution throughout 
the third to the sixth decades It may occur, 
however, at the extremes of life Authenti- 
cated cases are on record occurring at the 
ages of 2^/2, 3, 4, and 7 years, and also as late 
77 years 

ETIOLOGV 

In the general senes associated biliary dis- 
ease was noted in two-thirds of the cases In 
onr own experience it was found in 71 per 
cent This undoubtedly is a minimal figure 
s>ince the presence of cholecystitis or even 
cholelithiasis often cannot be determined at 
the time of operation Further corroboration 
of the coinadence of biliary and pancreatic 
pathology IS given b> the customary history of 
pll bladder pain or indigestion for a more or 
less prolonged period before the acute attack 


of pancreatitis In 96 histones providing in- 
formation upon this point, 62 noted epigastric 
or nght hypochondriac pain of at least a year’s 
duration Although it is admitted that acute 
pancreatitis ma> occasionally arise precipi- 
tously Without warning symptoms just as per- 
foration of a peptic ulcer may occur without 
previous indigestion, nevertheless, it is proper 
to regard the vast majority of cases as ex- 
tensions of pre-existing biliary tract infections 
rather than as a fulminating pristine disease 
This sequence of chronic cholecystitis and 
acute pancreatitis is too common and too im- 
portant to be Ignored 

Experimentally the lesion has been repro- 
duced m animals by a variety of methods 
To reproduce the lesion we are confronted 
with two mam problems (i) we must learn 
the nature of the substance which produces 
premature mtraglandular activation of tryp- 
sinogen, (2) we must learn the mode of 
access of this substance to the pancreas In 
an effort to establish the former a variety of 
substances have been injected into the pan- 
creas or its ducts Claude Bernard, in 1856, 
recorded the use of bile in the first of these 
expenments Flexner, m igob, noted that a 
solution of taurocholate rapidly produced an 
extreme hEcraorrhagic necrosis By the addi- 
tion of mucin or some other bland substance 
such as agar-agar, he was able to ameliorate 
the seventy of the lesions produced He also 
successfully used solutions of acids, soda, 
formalin, and zinc chlonde Archibald re- 
vived this concept of the protective influence 
of mucm He w as unable, how ever, to demon- 
strate any significant alterations m the pro- 
portions of mucm and bile salts in the bile in 
cholecystitis In addition, he confirmed the 
work of Nordman, who demonstrated that the 
injection of infected bile produced lesions far 
more consistently than did sterile bile Brocq 
used sterile bile He collected it, however, 
either during the digestive phase of the animal 
or following the administration of secretin 
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Pol>a, in 1906, injected duodenal contents or 
a strongly active trypsin solution with resuk- 
ing pancreatic necrosis Numerous investi- 
gators have injected pathogenic organisms 
alone They ha\ e rcporte<l only mild disease 
processes or none at all Cultural studies have 
jikew ise been uncon\ incing The process ap 
pears to be pnmanly a chemical autoljsis 
rather than an infection AH of the recorded 
experiments m\ol\e the common factor of 
trauma to the pancreatic tissue incident to 
forcible injection That trauma alone ma> be 
the inciting factor is well demonstrated b> 
a case reported by Holmes A sailor died of 
topical hxmorrhage pancreatic necrosis 3 
days after sustaining an abdominal inj«r> m 
afall betweendccks Theonl) safe conclusions 
to be drawai from these expenmentsa re that the 
introduction into the pancrea tic duct 0/ almost 
any imtatmg foreign substance together with 
damage to pancreatic cells, traumatic or other 
wise, uiU produce activation of enzymes and 
consequent tissue autol>sis 

Concerning the mode of access of the acli 
valing substance, the discussion centers al>out 
whether it 15 bj means of the pancreatic duct 
or bj the lymphatics 

Two other routes namely, direct extension 
and the blood stream, are conceivable but 
have seldom been given serious consideration 
Deaver (5) reported 2 cases of subacute pan 
creatic involvement by contiguous extension 
from a peptic ujetr The blood stream is 
generally regardeil as only a theorcticai source 
Nevertheless, certain factors are suggestive 
Pancreatitis may occur ui the course of an 
attack of mumps Operative or postmortem 
verification of this has been reported by 
Sabrazes, Lemoine and Lapasset, and Famum 
Moreover, ^IcCrac has observed the occur 
rence of acute pancreatitis as a complication 
of typhoid, scarlet fever, diphtheria, and 
smallpox However, it is noteworthy that 
abscesses rarely appear m the pancreas in 
pymmia 

Opie, m 1903, first proposed the ctioli^ical 
theory of obstruction at the ampulla of Vater 
with regurgitation of bile into the pancreatic 
duct His deductions were drawn from a case 
of Halstead’s in which a large stone was im 
pacted at the ampulla Rfann and Giordano, 


in a careful study of 200 autopsy specimens, 
eslimatcd that the anatomical arrangementof 
the ducts necessary for the conversion of the 
common bde and pancreatic ducts into a com- 
mon channel by an obstruction as postulated 
by Opic obtains m only 3 5 per cent of in 
dividuals They ‘made further interesting 
expenments m determining the pressure m the 
biliary system The pressures necessary to 
produce lesions by injections were m excess of 
any obtained under physiological conditions 
This would seem to discredit all the injection 
experiments prcMoudy alluded to by showing 
that in it idequate pressures cannot be ob 
tiinetf It IS to be noted, however, that they 
used sterile rather than infected bile for their 
injections Archibald is a finn exponent of the 
ductil hy'pothcsis He mentions three fac 
tors (1) a spism of the sphincterof Oddi, (2) 
an increased pressure in the biliary system, 
and (t) the introduction mto the pancreas of 
bile w iih an abnormal composition 

Maugervt abroad and Deaver, Pfciflcr, and 
Sweet m this country, arc proponents of 
the lymphatic ongin theory They base their 
contentions upon (i) the frequent coincidence 
of bilnry discise, parlicuhrly cholelithiasis, 
(2) clinical cures following ^olecystectomy 
and common duct drainage without direct 
attack upon the pancreas, and (3) ob\ lous de 
fcclions m the theory of the opposing school 
The sequence of events, according to these 
writers, li lymphangitis of the gallbladder 
wall, involvement of lymph channels about 
the cystic and common ducts, lymphademtb 
at the head of the pancreas and, eventually, 
involvement of the gland itself Graham at 
tempted to demonstrate the feasibility of such 
retrograde lymphatic extension After hga 
tion of the cystic duct and vessels, he traced 
methylene blue injections from the gal! blad 
dcr wall to the pancreas The recovery from 
the pancreas of haimolytic streptococci m- 
jcct«l mto the portal v em w as taken as further 
confirmation of ly mplntic progression Raun 
man however, in a repetition of the latter 
])ortion of Graham’s work, demonstrated 
identical lesions m other organs and regarded 
It as a bactcra.nua 

It may be gathered that no definite con- 
clusion has been reached regarding the exact 
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mode of origin Jones ma> be near the truth 
^hen he suggests that there are two forms of 
the disease A mild ^anet> associated with 
cholebthiasis of long standing maj onginatt 
via the lymphatics The severe form w ith earl\ 
massne hemorrhages mav conccnablj result 
from ductal entrance of the mjstcnous now 

PATHOLOGY AVD PROGNOSIS 

Theonginal description bj Fitz, m i88g,of 
the pathological details has never been sur- 
passed Certain features, however, are vspe- 
ciall) intnguing to the surgeon at the oper 
ating table The browmish peritoneal exudate 
and the patches of fat necrosis have been 
commented upon No one, except 
Lmder and IMorse, refers to a peculiar green- 
ish tmged cedema of the mesentne, omental, 
and retroperitoneal tissues m proximit> to the 
pancreas ^^e have often observed this It is 
encountered m the earl> cases before hxmor- 
rhage and necrosis have developed Its dis- 
ttnuianlj from any other intra-abdonunal 
lesion 13 striking 

The influence of advanced pancreatic dis 
ease on prognosis is indicated by Table I 
compiled from the literature 

TAUti: I — PROGVOSIS IN ADVANCED 
PANCREATIC DISEASE 

V^XUUgy C»so 


cicept fat aecrosis 4 *5 

rancTeaUc asJenia and fat necrosis 4* 

«ttcreatic hamorrhage or necrosis or 
both 61 6S 

yangrene 7 7t 

Abscess 6 J3 


The small group of cases with abscess are 
included because they presented acute s>nip 
toms prior to operation Most abscesses pre- 
sent the picture of subacute or chronic pan- 
creatitis 

DIAGNOSIS 

iJiagnosis IS rendered difiicult by the pro 
lean manifestations of the disease 1 he usuil 
textbook description is that of a fulminating 
abdominal calamity accompanied by profound 
shock This, however, fits only one group ot 
^ses— the hyperacute variety ♦ 

ihere is a wide range of milder grades Not 
infrequently associated acute biliary 
toms may dominate the picture to the exclu- 


sion of the panirtatic syndrome So bizarre 
are v,jme of tht guises of acute pancreatitis 
that m the tist reports we have studied, a 
tomet prt optritive diagnosis has been made 
m oi'h ptr cint '\mong the conditions 
iimulaltd irc acute cholecystitis, acute m- 
te-stmal ohstruttion perforated ulcer, and 
aiuU ippendKitis Sometimes no other diag- 
noM-s than that of an acute surgical abdominal 
condition is possible If one believes that im- 
nitdiite operation is indicated in acute pan- 
creatitis rehntments of dilTerential diagnosis 
arc su[>ertluous The correct diagnosis mani- 
fests itself bv bloodv peritoneal exudate and 
fat ntcrosis the moment the abdomen is 
oiitned On the other hand, if one favors an 
expectant mode of treatment, accuracy of 
diagnosis becomes essentia! 

CLINIC VL llAMFESTAXIOVS 

We are indebted to Movnihan for the most 
picturesque bedside description There arc a 
a few features to which wc would call partic- 
ular attention It is customarily stated that 
the pam of pancreatitis tends to begin short- 
ly after the taking of a heavy meal It is well 
known that this holds true for gall-stone 
cohe In those cases m which there is a com- 
bination of cholelithiasis and acute pan- 
creatitis a postprandial onset is very likely 
However, it is possible to muster fully as 
many instances where the onset occurs during 
the night, in the early morning, or while the 
victim IS at work The point to be stressed is 
that a post-prandial pam may signify biliary 
colic but IS not diagnostic or even character- 
istic of acute pancreatitis per sc 

Certain features of the pam are distinctive 
In 27 per cent of the reported cases there w as 
radiation from the primary epigastric location 
to the back at a corresponding level Other 
favonte reference points arc one or both 
shoulders (7 per cent) and the left upper ab 
domen (6 per cent) The pam is severe with a 
tendency to remissions Indeed, Moynthan 
declares that “of all the pains the human 
b^y can suffer, this is by far the worst ” 
Ogilvie makes the mtercslmg differentiating 
point that “m acute perforated ulcer the 
patient never moves from the place where the 
pam has felled him, in acute pancreatitis, 
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however, he ma> go to v,ork after the onset ” 
TTie contrast between the “frozen” attitude 
of the patient with an acute perforation and 
the M nthing gj rations of the one v, ith biliary 
colic IS well recognized The patient with 
acute pancreatitis assumes a position of mod* 
erate relaxation, inlennediate bcl\vccn these 
tno extremes It has been our own observa 
tion that these patients tend to favor a right 
lateral decubitus position Vomiting is a con 
stant symptom It is usually persistent 
Shock js conspicuous in the fulminant hyper 
acute cases It may, however, be entirely 
absent A distinctive cyanosis limited to the 
upper portions of the body was first desenbed 
by Halstead It is a slate gray rather than (he 
purplish blue tinge of pulmonary cyanosis 
When present, it is virtually pathognomic 
It was observed m only 40 per cent of 200 
reported cases In 10 others there was a dcfi 
nite statement of its absence Doubtless, it 
was often overlooked Explanations of its 
ongm are interesting, although unconvinang 
Some have ascribed it to a reflex splinting of 
the diaphragm A similar splinting occurs in 


other upper abdominal catastrophes, notably 
perforated ulcer, but docs not in these in 
stances give nse to cyanosis Others attribute 
the phenomenon to a toxurnia analogous to 
that somctuncs seen m terminal sepsis 
Neither of these explanations is adequate 
Nevertheless, the presence of cyanosis is to be 
regarded as of grave prognostic significance 
^Vhc^c this sign was noted, there were only 6 
recoveries in the 40 instances, including sev- 
eral of our owm 

The abdominal signs are not proportionate 
to the seventy of the syTtiploms Tenderness 
IS constant in occurrence, but somewhat van 
able in location Rigidity is seldom marked 
A palpable mass is usually found only m fate 
cases and indicates abscess or cyst 

The laboratory oilers scant aid m diagnosis 
Glycosuria is uncommon, contrary to the 
logical expectation There is almost always a 
Icucocytosis and it is often very high The 
British lay particular emphasis upon testuig 
for diastase in the urine We hav e had no ex 
penenci with this The adrenalin midnatic 
test of Loew c has giv cn us no aid m diagnosis 
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TABULATION OF CASES 


Bloody 

exudate 

Call 

bladder 

Condition 
of panaeas 

Operation 

Complications 

Result 

Comments 

+ 

? 

Necrosis 

Parapanc dram Cbok 

cystostomy 

Fertr jwk 

Well a yr 

Deferred surgery 

? 

Stones 

Hzmonhage 

None 


Death 6 hr 

hlonbund on admission 

+ 

Stones 

Oyema 

Parapanc dram CboIe> 
cj’stostomy 


Death s hr 

Operation probably hastened death 

+ 

Not seen 

Itzmorthage 

Dram of pane 


Death ex far 

Too sich for operation 

+ 

Stones 

Gangrene 

Dram of pane 


Death 3 da 

Too sick for operation 

0 

Stone 

(Edema 

Choleeystostomy 


WellsKyr 

Deferred surgery 

+ 

Not seen 

Hzmorrbage 

Parapanc dram 

Pneumonia ventral 
bemia 

WelliKyr 

Operation probably beneficiaL 

+ 

Stones 

Necrosis 

Dram of pane Cbole* 
cystostomy 

Pleural effusion — pan 
creatic abscess 

Well * yr 

Deferred surgery 

+ 

Stones 

(Edema 

Dram of pane Cbole 

cystostomy 


Wellayr 

Operation probably beneficial 

+ 

Stones 

llzmonbage 

Dram of pane 


Death s da 

Operation justified by suspicion of nip 
lured V1SCUS 

+ 

Present 

(Edema 

Dram of pane Chole 
cystostomy 

Secondary bsemoirh 

age 

Death 3 da 

Death from postoperative hxmonbage 

+ 

Gangrene 

Bcrnotrbage 

Dram of pane Chole- 
cystostomy 


Death on table 

O^n’ation justified by gangrene of gall 

+ 

Present 

Haimonbage 

Dram of pane Cbole 
cystostomy 



Deferred surgery 

0 

Stones 

^dema 

Dram of pane Cbole 

evstostomv 

Toxic delmura 

W ell 6 mo 

Deferred surgery 


TREATMENT 

It IS Virtually unanimously conceded m this 
country that an immediate laparotomy is the 
proper procedure ^lost European surgeons 
are in agreement In Denmark, however, dis- 
senting \oices arise Mikkelson has recently 
quoted Rovsing, Holst, and other Danes* as in 
favor of expectant treatment They believe 
that operation is best deferred until the pan- 
creatic symptoms subside unless diffuse peri- 
tonitis or abscess formation supervenes Mik- 
kelson reports the recovery of 50 consecutive 
cases treated either non-surgically or with de- 
ferred operation as compared with a 66 per 
cent mortality following immediate opera- 
tion Among those who favor immediate in- 
tervention there is considerable variance as to 
|he type of procedure Some favor a simple 
laparotomy with drainage of the greater pen- 
toneal cavity Others make a direct attack 
upon the pancreas Still others confine their 
attention to the gall bladder and its ducts 
Without any attempt to dram the pancreas 
itself Sometimes a combination of methods is 
utilized Our custom has been to open the 


necrotic pockets in the pancreas, by means of 
either a blunt haemostatic forceps or a cautery 
Soft cigarette drains are then mtroduced in 
coffer dam fashion The tensely distended 
pancreas is thus decompressed and, at the 
same time, an exit is provided for the necrotic 
material The question of coinadent surgery 
upon the biliary tract has to be answered for 
the individual case Although cholecystec- 
tomy may, in theory, be the procedure of 
choice, nevertheless, it is certamly unjustifi- 
able in critically ill patients Under such cir- 
cumstances surgical drainage of the biliary 
tract must sufiBce until a later date 
Our predilection for immediate operation 
in acute pancreatitis has been in full accord 
with the common practice among surgeons 
Nevertheless, an analysis of results m our own 
senes of cases here\\ith reported awakens 
grave doubts as to the rationality of our posi- 
tion There appears to be much which sub- 
stantiates the Danish vie^vpoint upon deferred 
operation as previously descnbed Out of 8 
cases operated upon immediately (within 48 
hours of onset of attack) 6 died On the other 
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hand, m another group of 5 cases in wbi-d>, for 
one reason or another, operation Mas deferred 
to a later period — from the fourth to the 
ninth day of the disease — all of the patients 
recovered In the first group due credit must 
perforce be gi\en to the operative procedure 
m the 2 cases Mhich survived, in 2 other 
patients justifiable indication existed for per- 
forming an emergency laparotomy (One had 
gangrene of the gall bladder In the other an 
X ray report of gas under the diaphragm led 
to a mistaken diagnosis of perforated ulcer 
The \ ray appearance was later shown to be 
due to an anomalous position of the right lobe 
of the h\er and the transverse colon ) In the 
4 remaining cases, operation (far from con 
fernng any benefit upon the patient) appeared 
to hasten thecxitus Three were too ill tosor 
vive the shock of operation and 1 suc- 
cumbed to secondary hxmorrhage 

Immediate operation therefore gave amor 
tahty rate of 80 per cent with no obvious 
benefits save in the 2 cases which recovered 
Deferred operation was followed by recover) 
in each instance Our senes is completed by 
a single patient who died without operation 
vvithin a few hours of his admission In this 
small group of cases the results were strik- 
ingly signiticant 

^^e wish to add to the list a ease which was 
neither optrattff ujwn nor was autopsy cx 
amimtion made ihe diagnosis therefore, 
rests entirely upon clinical data Being open 
to coticism on this score, it has been omitted 
from the tabulation of the verified cases The 
evidence however convinced us that this 
patient recovered from a severe attack of 
acute pancreatitis 

M N female aged 57 years admitted lo the 
hospital September rj 1077 Shchadhadnogastro 
intestinal 5)mptojns nnul 6 weeks picviowslj Co 
incidentlv there developed knife like epijjastric 
pam and vomiting Ihe pain was intcnnitteBt, 
steadily increasing m seventy aggravated by food, 
and did not radiate The vomiting was persislent 
and bilious Bowels were regular There bad been 
evidence of progressive cardiac incompetency for 
several months Patient was cvtrcmely obese, she 
was orthopntcic and cyanotic Her Wood pressure 
was i55“7o Temperature pulse, and rcspiratwra 
were normal on admission 1 ntire upper abdomen 
was tender, no rigidity or masses Unne was neg 
ativc, white blood tell count 22 zoo, blood urea 


nftfocea *3 milligrams, blood Wassermann negative 
blood sugar o ttj per cent X ray examination 
b^Jjraham Cole method showed pathological gall 

la view of the patient's critical condition, the 
cardiac embarrassment, and the dehydration on 
admission, operation was deferred fluids and glu 
cose were given by bowel under the skin, and by 
vein There was no vomiting after admission, but 
severe pam persisted On the following day pam 
was less severe, but the UtnpciatviTe rose to loi de 
grees, pulse was xio and leucocytes 24 600 There 
were periods of delirium On the fourth day a stnt 
ing improvement was evident The temperature 
reached normal almost by cnsis Thesj mptoms sub- 
sided Leueoc) tes were 5,600 The patient was an 
good health 8 months after discharge and there had 
been no recurrence 

CmiPLICATlOXS 

Few surgical procedures are assoewted with 
as \anc<l an as'iortmcnt of inherent complica- 
Hons as operations for acute pancreatitis 
Sccondaf) hxmorrhage is common and is a 
manifestation of the natural hsmorrhagic 
tendencies of the advanced stages of the lesion 
Korto recorded an mcicience of si per cent 
In one of our patients whose pancreas at 
operation showed only redema, intractable 
bleeding from the wound margins ano from 
the pancreatic region began the da) after 
operation and continued until death The 
process is one of progressive erosion of blood 
vessel walls by tr)*ptic digestion No treat- 
ment appears to avail 

The s>ndrome described by Whipple and 
designated “pancreatic asthenia” occurs fre 
quenti) It IS characterized by asthenia, 
progccssivc fall m Wood pressure, anorexia, or 
capricious appetite, nausea, and Joss of 
weight (The same complication is often ob- 
served with associated chronic pancreatitis) 
The feeding of pancreatic extract may be of 
value 

Defective wound healing due to the dis 
charge of pancreatic secretions accounts di 
rectly for two common sequelx, namel) , per 
sistcnt sinus and v cntnl hernia Tor the pro 
tection of the wound margins from tryptic 
digestion, we have usdl a paste composed of 
beef extr.act and zinc oxide ointment w ith sat 
isfactory results 

Tlie detection of any epigastric moss should 
arouse the suspicion of a residual abscess or, 
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if later m convalescence and not associated 
OTth fever of pancreatic cyst One of our 
cases developed an abscess m the tail of the 
pancreas This was successfully drained by 
lumbar incision 

Recurrences are reported even after the 
most radical operations Eailey records a case 
with fat necrosis, an cedematous purplish 
pancreas, and a non-calculous cholecystitis 
Cholecystectomy was done One year later 
the patient returned in cxlremts The autopsv 
disclosed a typical hremorrhagic type of pan- 
creatitis We also had a case dev'eloping 2 
jears after cholecjstectomy (Case 9 m table) 
Love observed 28 cases over a period of one 
jear and found that 16 of them had biliary 
colic similar to that experienced before oper- 
ation This return of colic may have been due 
to stones which were overlooked In a case of 
Wanng and Griffiths, the shortening of 
drains on the fifth and again on the tenth day 
^as followed by abdominal pam and vomit- 
ing One of our patients (Case 10) improved 
after operation, but died following a recru- 
descence of symptoms on the fourth day 
Autopsy showed an extension of the necrosis 
beyond the limits found at operation 

Diabetes might be anticipated as a sequela 
of a disease so destructive of pancreatic tissue 
Strangely enough, it is rare This maj be 
due to the fact that the islands of Langerhans 
are found more abundantly in the tail of the 
pancreas whereas acute pancreatitis, in most 
instances, occurs in the head of the gland 

SUMMARY AND CONCLUSIONS 

1 Acute pancreatitis is not an extreme 
ranty and is entitled to more senous considera- 
tion than IS customanly accorded it 

2 The etiology is not understood although 
^uch expenmental data has accumulated 
Cholecystitis is certainly a prominent factor 

3 The correct diagnosis was made before 
operation m not more than one-third of the 
cases reported m the literature The char- 
acter of the pam and the appearance of cyano- 
sis are the most distinctive of the diagnostic 
cnUria 


4 The mortaIit> of all the collected cases 
IS 51 per cent Our own figure (50 per cent) 
conforms with this 

5 The accepted mode of treatment by 
emergency laparotomy ma> not be the best 
one Our experience favors dealing with these 
cases as one would with an uncomplicated 
acute cholecystitis or an acute salpingitis, 
namely, deferring the operation until after 
the acute phase, unless an occasion arises 
demanding immediate surgical interference 

6 A tram of distinctive complications, for 
the most part incident to operative inter- 
ference, increases the hazard of early opera- 
tion 
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Unless something superior in every way to 
" twibght sleep ” could be evolv od, the mcthorl 
would be useless "Twilight sleep” seemed 
to depend upon amnesia, while suffenng dur- 
ing labor w as real The fundamental factor in 
the present method is although 

amnesia is present with the colonic method 
probably quite as often as m twilight sleep 
(No record of amnesia has been kept) Ilarrar 
(10) says "The casual observer would have 
the impression that there was veo hftle 
amelioration of the pain, the patient corn 
plaining and restless during the contractions, 
and yet aften\ ard we find the amneita secured 
to ha^ e been as definite as that after scopola 
mine Frcquenlly the patient confesses of her 
own \olUton that she remembered very little 
after the rectal instillation was given *' 

The standard method consists of three 
intramuscular injections of magnesium sul 
phatc and one retention enema, but m pro 
longed labor this complete tecimiquc, »n many 
cases, has been repeated twice, and occa 
sionally three times, without detriment to 
either mother or child In a personal com 
munication, Dr Henry T Burns, former 
house surgeon of the New York Nursery and 
Childs Hospital, New York, gives a cisc 
history of one patient, m labor 57 hours, m 
which the synergists were used, which finally 
came to an cttropenioncal casarcan section 
The premature baby was born cry mg 

REPORTS or PROGRESS 
In accordance with the fourth condition 
listed abov e, my first report (6) w as published 
m October, 1:923 At that time the term 
"painless childbirth" was used to designate 
the method, but this designation merely rep 
resented an ideal In that paper I stated 
"The results have varied, but in the majonty 
of the cases the patients have been helped, — 
the pains were lessened, and in a few a com 
paratively painless delivery has occurred 
Others were not helped in the slightest, while 
one or two staled that the pains were mten 
sified ” The same term was applied to the 
method in my second paper (7) The term 
"obstetrical analgesia" was used for the first 
time as the title of a paper (4) read by me 
before the New York Obstetrical Soaety, 


Dcoiinbcr 9, 1924 Since that time this term 
has been accepted generally as defining the 
state or condition of the patient, and is now 
m common use 

In 1925, after practically 2 years' etpenence 
with the method. Doctor Davns (i) assigned 
16 reasons for using the method 

t Ninfly per cent of the patients secure some relief 
nuny a Rceat deal Poor mulls are often due to faulty 
administrstton and faulty modifications 

3 It can be used as eastb <ti k borne as tit a hospital Is 
the Out Patrent Repartment cl the Eying fo it has bcea 
gi\eii to over yeo patients by the bouse staff 

3 It is tnespensjNe especjalJy when compared to gas 
oc)^^ analgesia when g«en oscr a prolonged period dur 
lag fabor 

4 It requires no especially trained person to giie the 
actuaiintectionortheactuatinstitlatiQQ any trained curse 
can gis e them No special attention u required 

5 The phj'sicwn does not have to be present at all 
limes throughout labor 

6 The drugs recommended by Gwathmey has e all been 
safely tneil out tn other lields of medicine previous to their 
use at the Lying Iri Hospital 

7 The use of the drugs presenbed by Cwathmey for 
over i years at the Lpng In Hospital mover t too boors 
has proved that they arc ufe m obstetnes If a escduc 
case or a tozxmia ca<e or a case of placenta praev-ia is per 
mitted to go into bbor, the i>«e of the anilgesu u net 
contra indicated No presentation or positioit la a contra 
indication to its use 

Confro fndicahens CobUs true diabetes and auditory 
disturlancea ere the only conln indicaltons 

8 The patients are nuieter dunrig bbor undergo less 
strain and therefore are in better general condition the day 
after labor is completed 

9 The ether instilbtion sebxes the penneum so that, if 
anything the pennral stage is more rapid 

10 The inr'omiircnbr injccttons cause no subsequent 
painful induration of the muscle as do mercury injections 
Abscesses occur no more frequenUy than with other hypo 
derimc inieclions In ov er 6 900 injections only 6 abscesses 
developed and m at least 4 instances these could be traced 
to laulty technique 

11 Ilycompacalive statistics at the Lying In Hcvpital 
operative deliveries asphyxia of the fetus during bbor, 
stillbirths and postpartum hemorrhages even if thede 
livery occurs within i hour after morphine-magnesium su! 

a ‘ t« enjeettons are not more frequent than if the method 
not been u'ctl 

13 When the occiput is in the posterior position btors 
arc usually longer than when the occiput is in the antenor 
position theanali,esia however, docstiotprolonglhebbor 
still more in such cases 

13 There is no subsequent rectal irritation, only occa 
stonily a slight burning sensation during the instillation 
14 Vcmiting during bbor 1$ only a little t^re frequent 
than that observed In labors without the analgesia 

IS If It excites the patient she does not have to he 
forabiy held in bed, as was so frequently the case with 
twilight sleep 

Id Labors are rarely prolonged 

As Uie work progressed, charts and in 
stnictions were introduced into other hospitals 
in this aty, and later into those of other cities 
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and as the results in all of these hospitals 
compare fa\orably with those obtained at the 
Lying-In Hospital, it is believ ed that v e have 
accomplished, in large measure, ^\hat we 
started out to do, namelj, relieve pain, with 
no increase in stillbirths, and with no inter- 
ference in anj v\ay with the normal processes 
of labor The following figures, compiled in 
December, 1928, amply substantiate this 
belief 

STATISTICS* 

Cases 

L>ing In Hospital, New y ork 
The “Analgesic Record” (Fig i) charts for 2 
jears show that the method is used on an a\ erage 
of 240 tunes each month {approximately 68 per 
cent of all cases), *or 2,880 times per >ear, and 
that for the five years since the method was m 


traduced It has been used in 14,000 

(This does not include the private cases, which 
are not charted ) 

hew\orkNurseryand Childs Hospital, New York 
Between 500 and 600 obstetrical analgesias per 
>ear are given, a total for s jears of over 2,500 

Manhattan Matemit> Hospital, Ne« York 
Four hundred cases a year, or, for five >ears 2 000 
Cmtuinati General Hospital, Cincinnati, Ohio, 
and private cases of Poctors Crudmgton, Beatt>, 
and others 2,000 


RESULTS 

The medication vanes in its results from a 
slight sedative effect to analgesia with un- 
consaousness, and amnesia The progress of 
hhor not delayed Occipitoposterior posi- 
tions rotate in about the same proportion as m 
normal labor Postpartum ha:morrhage is less 
than with any inhalation method If any- 
thing, the use of forceps is decreased, and the 
baby, as a rule, is born crying A former house 
surgeon of the Out-Patient Department of 
the Lying-In-Hospital, in a personal com- 
munication, stated that the incidence of for- 
ceps delivery had been reduced over 50 per 
cent since the method had been used 
When all of the factors just mentioned are 
present, 1 e , analgesia, amnesia, no delay, 
baby crying, the result is listed on the chart as 
^ ” If the effect is not sufiiciently prolonged 
or is less complete, it is marked “B ” \Vhere 
the patient is merely helped, or where there is 
only slight sedation, it is marked “ C ” Where 
no relief is obtained, the chart is marked “D ” 

^Mo^tion given bv superintendents of hospitals named and by 
f lof CinciMati 

““ flTonuiti of Phatmacoloiv) says Scopolamin raorptme is 
PP cable m only 30 per cent of all cases ’ 


Morbidity of the mother is decreased, and 
no fetal deaths attnbutable to the analgesia 
hav e occurred Certain cases do well with the 
intramuscular injections of magnesium sul- 
phate alone, or with the rectal instillation 
alone, but the best results are obtained when 
the full technique is used When the patients 
come m with the cervix four fingers dilated, 
they are relieved considerably of pain with 
the intramuscular injections of magnesium 
sulphate, with or without morphine 

There need be no fear m using the technique 
in cases of contracted pelvii, or disproportion 
between baby and pelvis where a trial labor 
IS indicated, for many will deliver normally 
If they do not deliver, they hav e a great deal 
more reserve strength with which to with- 
stand a hard forceps delivery or emsarean 
section Concerning ciesarean section Harrar 
(ii) sa>s *‘When one has occasion to per- 
form a c'esarean section under local anms- 
thesia, an ideal preliminary procedure is to 
reverse the sequence, giving the rectal ether 
instillation an hour before the operation and 
the hypodermic dose of morphine 20 minutes 
before This will place the patient in perfect 
condition to receive the local novocain in- 
jections and the analgesia is greatly aug- 
mented Recently we have followed this 
technique in several csesarean sections under 
local anicsthesia, and the absence of suffering 
on the part of the patient has been note- 
worthy ” In a personal communication Dr 
R J Lowne states “Where labor may seem 
to be prolonged, there is compensatory in- 
crease in the comfort of the patient “ 

Patients who go through labor with the 
synergists have less postpartum fatigue and 
consequently less morbidity They feel better 
and insist on getting out of bed early The 
Ljmg-In Hospital has constant supervision 
over most of their cases for many months 
before and after delivery, and no contra- 
indication to the method has been noted in 
regard to after-effects The method, there- 
fore, has been analyzed from every possible 
angle The small amount of instillation, 4 
ounces, is easily retained Careful timing of 
the different factors secures better control of 
the distress and pains of labor than is possible 
by any other known method 
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Lying Ik lIospiTAt, Mavoi 19*7-18-29 


II^rODERUIC 
Sedative ■■ 

Unchanged •“ 

r 'iciting 

IIVTODESUIC *SD 
EN'XSIA 

SedatiNC •* 

Unchanged 
Exalisg ■ 


FxpcBfd mttmm 

Itnutfd I <3 4% 
UTttl.S 

Not Affected mtmm 

Increated 

Decreased 

PJUK 

Decrea»ed mmmm 

Ine«a*«i 

Not Affected • 0 0^ 


PoSTPAETUlf 
CONTEACnONS 
( ood 
Jjw 


Chart shomng sUrdardijatJOn of wtthod arranged from the anatgesjc records for three «n 
secuitic jears for the month o{ March each record made by a different house surgeon Tee 
iiiack line represents March 1918 the dot abo\e the line March, 1917, the dot below the Ime, 
starch 1939 The figures after the bnesarepercentagw 
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The house surgeons of the Lying-In Hos- 
pital are changed every 4 months, as are also 
their assoaates and assistants Since starting 
this method it has been m the hands of over 
200 inexperienced men, none of whom knew 
anything of either colonic anasthesia or ob- 
stetrical analgesia before coming to the hos- 
pital The method has been employed over 
3,000 times in the Out-Patient Department of 
the hospital, m the homes of the patients, 
uhere it is gi\en under the most tr>ing condi- 
tions imaginable, but even under these cir- 
cumstances It is successful in oxer 80 per cent 
of the cases, and no fatalities attributable to 
the method hav e occurred We are justified in 
stating that it is simpler than any other 
method, and can be used anynhere In not a 
single instance has an anesthetist been used 
mth the method, e\en m its initial develop- 
ment The ingredients are cheap, and the 
mixture can be prepared easily by any phar- 
maast, or by physicians 'who are accustomed 
to prepare their own medicines 

In the Annual Report of the Lying-In 
Hospital for 1925, Davis stated that he had 
>et to learn or to observe that any mother or 
child had been endangered by it In the 
Annual Report for 1928 he sa>a “Not long 
since, 8 patients were seen in two rooms in 
the hospital in different stages of progressing 
labor No outcry was heard They were being 
treated with analgesia, and at least relieved 
of much of their pain We know of no other 
safe method of treating such patients which 
v\ill produce like results ” 

It IS unusual for the attending staff of a 
hospital to be as unanimous on an> medical 
subject as are the chief and the attending 
surgeons of the Lying-In Hospital concerning 
this techmque for the relief of pain Practi- 
^lly every private patient entering the 
hospital receiv es the treatment 

CONCLUSIONS 

I Inasmuch as “Obstetrical Analgesia” 
never reaches full surgical anmsthesia, and was 


employed by the mexpenenced during the 
period of its development, there is no good 
reason why it should not continue to be used 
by them as well as by the expert obstetrician 

2 If mistakes are made, no harm can result 
to either mother or child 

3 Increased success will come with expe- 
rience Those who take the trouble to explain 
to the patient, and thus secureher co-opera- 
tion, Will obtain better results than those who 
administer drugs m a mechanical manner 
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H^MORRHAGL AND “SHOCK” IN fRAUMAU/U) HMBS 

An ExPEWUEMAt. Stud\* 

noisi I ARSONS MD a.vdI> D RirFAflSTFR MD 1 ACS CutCACO 

Ftnm the Dfp^tUWCTtot S u r g n y al tKe LnivcriityofCh r>fo 

T he causes of circulatory failure m sur in connection with injuries both of the ab 
gery are numerous and two or more domcn and of other parts of the body 
factors often coexist Extensive-wounds Against the theory of vasomotor paralysis 
and operative procedures are often comph was the discoveiy of Loven in 1866 that 
catedbytt In the case of injuries, four of the stimulation of the central end of a cerebro 
most commonly considered conditions which spmd nerve caused elevation instead oflower 
might bring it about arc h-emorrhage, contused mg of the blood pressure 
tissues with resultant traumatic toTOMnia, m* Cnle advocated the view that arculatory 
jured nerves, and fat embolism Anesthesia failure might result from exhaustion of both 
may also have to be superimposed in connee the vasomotor centers and bram cells as a re- 
tion wi th treatment Xn the case of operations, suit of an excess of sensory impulses from the 
the most important additional factors are the injured field Lockhart Mummery also sup 
disease for which the operation is performed ported the theory of \ asomotor failure How 
and the anislhelic There has been a great ever, numerous investigators as Porter, Mann, 
deal of speculation ns to the relative impor and Living and janeway, have shown that 
tance of hemorrhage, contused tissue, injured very prolonged stimulation of somatic nerves 
nerves, and fat embolism in the causation of in mammals docs not bring on arculatory 
circulatory failure It has alw ay s been know n failure 

that haemorrhage alone wiU produce arcu Meltzer presented axpcnmental e\^dence m 
latory failure, but for more than a century it favor of the theory of reflex inhibition as the 
has been held that a severe injury or operation cause of lowered blood pressure m abdominal 
might bnng about a similar picture somehow operations He noted that intestinal move 
through Us influence upon the nervous system mentsm rabbits seen through the abdominal 
The term "shock" was first applied to this wall ceased when the overlying skin was m 
condition by James Latta m 1795 Since the cised and remained paralyzed when the ab 
introduction of this theory there has been a domcn was opened Howell thought that 
great deal of controversy as to how the surgical shock, might be due to reflex stiraula 
changes might be brought about Most of the tion of the cardio mhibitory center 
earlier explanations offered were very vague Little of the recent work has tended to 
Sir Astley Cooper, Copland, Morns, and Jor further the cause of the nervous theory as an 
dan regarded sho^ as due to general depres explanation of arculatory failure m severe 

Sion of the nervous system through gross injuries Also we were unable to find reports 
mechanical insult After Claude Bernard’s of autopsies on persons dying of severe in 
discovery m 1852 of the sympathetic control juries, such as the renowned solar plexus 
of the blood vessels, Weir Mitchell, Moore- blow, in which suffiaent pathological changes 
house, and Keen in 1865 were the firs-t to re- as h-emorrhage, injury to a vital organ, as 
gard shock as a reflex v^asomotor paralysis brain or spinal cord, or fat embolism were not 
rtscher, m 1870, reasoned from the tapping found to account largely for death However, 
experiments performed on frogs by Gollz that it should be remembered that the term 
injury caused a reflex paralysis of the vaso- "shock,” whether used in a popular or a 
motor nerves with a fall m blood pressure and medical sense gives rise to the thought of a 
dilatation of the great veins of the visceral severe nervous or mental disturbance pro 
regions The theory was offered as an ex duced by psychic trauma, as bad news, m the 
planation of the circulatory failure occurring one case, or by bodily injury in the other 

«Aptrt«!iyiwork»»«doB«oa«p»atl/t>a MeiJic»HUie»Klioltb« UoIteMltx cl ChlcMSi 

(spobUratIflnFcbraifrtt ipjo 
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THE TIIEOR\ OF TRAUMATIC TOXEMIA 

The first evidence that a chemical substance 
would produce a shock-hke state was offered 
by Heidenhain, in 1891, who found that pep- 
tone when injected intravenously in certain 
animals, produced marked exhaustion, rapid 
pulse and respiration, and low blood pressure 
Dale and Laidlow m 1910 found that hista- 
mine when injected intravenously produced 
a similar but more marked shock-like effect 
through its vasodilator action on the capil- 
laries and arterioles 

During the Great War, the view became 
current in the Allied countnes that an impor- 
tant factor in the production of circulatory 
failure in the severely w ounded w as the forma- 
tion of a toxic vasodilator substance in the 
damaged tissues which on passage into the 
blood stream brought on the picture of cir- 
culatory failure which was commonly spoken 
of as “wound shock “ Other factors of vary- 
ing importance were haemorrhage, exposure to 
cold, exhaustion and fright Delbet thought 
that the toxic substance might be the product 
of tissue autolysis This theory of traumatic 
tox$mia was supported from the clinical side 
hy Belbet, Qu6nu, and Fraser and Cowell, and 
from the experimental side especially by Bay- 
liss, Cannon, and Carnioley and Kotzareff 
Soon after the war a great deal of experi- 
mental work was published, most of which 
tended to support the theory of traumatic 
toxEemia The results of the clinical and ex- 
pcnmental observations growing out of the 
war are summanzed in the valuable treatise 
hy Cannon on Fraumatic Shocks published m 
1923 

Chemical control of the circulation 

Aside from vasomotor nerve control of the 
hlood vessels, there is chemical control exer- 
cised by normal constituents of the blood, and 
cf the tissues themselves, or by metabolites 
formed as a result of altered physiological con- 
ditions, either local or general In the blood 
there are the hormones, as adrenal and pitui- 
tary secretions, acids, bases, and salts, dis- 
turbance of the contents of which may alter 
the state of the arculation Thus increasing 
carbon dioxide in a part according to Hooker 
and Anrep, by increasing the carbon dioxide 


tension causes peripherally a relaxation of the 
blood vessels A discussion of these factors 
would lead too far afield, as many of them 
change only secondarily, but the recital of a 
clinical case throws some light on the possible 
role of the adrenal gland in the maintenance of 
vascular tone A male, aged 38 years, with a 
blood pressure of 128-82, had tuberculosis of 
the nght kidney A nephrectomy was per- 
formed by Dr G M Curtis, with little loss of 
blood Within 2 hours, his temperature went 
up and his blood pressure started down, and 
18 hours later it was 60 millimeters mercury 
He was cyanotic but otherwise appeared 
fairly well The pressure remained about that 
level for 12 hours, the temperature stayed 
around 104 degrees, and he stopped secret- 
ing urine He w as then given three doses of 
I cubic centimeter of i 1000 adrenalin at 
hourly intervals which produced only tem- 
porary elevation of pressure, after which it 
declined still further and he died 40 hours after 
operation with the picture of peripheral cir- 
culatory failure Autopsy showed nothing of 
consequence except almost complete destruc- 
tion of both adrenal glands by tuberculosis 
Cases like this make one feel that m man the 
adrenals may have something to do with the 
maintenance of vascular tone despite the evi- 
dence to the contrary w’hich may be deducted 
from animal experimentation It looks as if 
this man who was on the verge of adrenal in- 
sufficiency from Addison^s disease was carried 
over the threshold by the strain of the opera- 
tion 

Injury of shed blood by traumatism or by 
laking from freezing and thawing greatly 
alters its vascular properties Handy and 
Phemister found that re-injection or circula- 
tion by means of a vivi perfusion apparatus 
of several cubic centimeters of slightly trau- 
matized or slightly hagmolyzed blood in the 
femoral artery caused vasodilation in the limb 
of adog,but that these same amountsof severely 
traumatized or completely h^emolyzed blood 
caused vasoconstriction when arculated in 
the limb We have tested this further by the 
mjection of completely hremolyzed or severely 
traumatized blood in small quantities (i to 50 
cubic centimeters) into the left heart or first 
portion of the aorta, so that it reaches the 
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general capillar) bed m high dilution It pro- 
duces a sharp decline m blood pressure which 
with 25 to 50 cubic centimeters ma) be as 
much as 70 millimeters of mercurj Rut the 
recov cry w as al\' ays ^ ery prompt (one haU to 
2 minutes) and vvhen it was injcctctl more 
gradually the blood pressure would return to 
the previous level before the injection was 
completed (Fig i) Injections into the right 
heirt produce very much less fall m general 
artcnal blood pressure than those into the 
left It seems that passage of the damaged 
blood through the lung capillanes robs it >cr)’ 
largely of its v asodihtor propertj , an<l passage 
through the capilKncs of a Umb completclj 
destroys it The immediate incompatibihtj 
reactions in the blood transfusion mny have 
some relation to this phenomenon, an«I it was 
considered as a possible causative factor in 
low blood pressure from severe injuries where 
damaged blood is ertravasated m the tissue, 
although if toxins of <lamagcd blood m the 
tissues entered the circulation, the) would 
probably be detoxicated m the lung capdlnncs 
before reaching the general capillar) bed 
The cause of the vasodilation is unknown 
It was thought that it might be due to a 
histamine like substance liberated from the 
broken down cells, but this is not so, since, 
when the amount of histamine injected into 
an animal is increased the fall m blood prc« 
sure becomes more markwl and prolongeil, 
whereas very large amounts of cxtcnsucl) 
hiemolyzcd or sevcrel) traumatized blooil 
(200 to 400 cubic centimeters) circulated 
through a peripheral artery do not lower 
general blood pressure at all and when circu 
lated thtovigh a vcvn produce only an mUial 
fall for I to 2 minutes This parxdoxical 
behavior when varying concentrations and 
amounts of damaged bloods are mjcctet! mi) 
be due in part or whole to ph)sicai rhomic'il 
changes, not to a toxin acting on the cells 
That the various tissues of the body nor 
mally contain substances with vascular prop 
erties is well known Alcoholic extracts of 
most tissues contain a vasorlilator substance, 
while according to Collip, acetone extracts 
contain a vasoconstrictor or pressor substance 
Interference with normal physiological proc 
esscs in a part of the body nny result m the 


local occurrence of vasodilation, which is m 
dqvcndcnt of nerve supply, since it occurs in 
kmbs that have been denervated, as well as in 
limbs with intact nerves An example of this 
IS the vasodihtion which occurs m a bmb 
during a period of constriction which com 
pictdy or even partially interrupts the cir 
cuhtion On release of the constrictor, reac 
tivc h>pcrtmia develops, the limb increases 
in volume beyond normal and flushes from 
the inrush of blood This gradually wears off 
m one hxlf to three fourths the duration of 
the penod of constriction The cause of the 
vasodilation is unknown, but according to 
the theor) of xVnrcp it may be due to a 
metabolite found m the tissues during the 
penod of constriction If fhi> is so, per 
haps some of this metabolite is washed out by 
tbc venous blooil during the period of the 
hyperxmia Handy and Phemister tried to 
demonstrate the presence of a vasodilator 
substance m the blood collected from the 
femoral vcm during the period of reactive 
hyTKrimn following ob^tructlon of the fem 
oral artery It w as rtcirculafcd m the recov 
cred limb from a vavi perfusion flask con 
ncctcd w ith the femoral artery If the blood 
was not traumatized it produced no vasodila 
tion when circulated through the limb, cense 
quenlly by this method we could not demon 
St rate the presence of such a substance 
Such a vascKiilator substance parsing from 
the limb into the general circulation might 
cause a fall in general blood pressure We have 
obsen cd the blood pressure and pulse rate after 
release of a constrictor to the thigh of anormal 
man and have found them to change but little 
vf at all A blood pressure cuff w as applied and 
the blood pressure raised to 225 millimeters of 
mercury When the limb was prevaoudy ren 
tiered bloodless by the application of a spiral 
bandage and the constrictor left on for 15 
minutes removal was followed b) a very 
slight fall of systolic pressure, in two expen 
ments from io6 to 102 millimeters within 3 
minutes and the pulse rale was changed from 
72 to 76 Blood pressure and puUe gradually 
returned to normal m S to 10 ramutes This 
might easily be accounted for by the return to 
the hmb ol its normal quota of blood plus the 
additional blood drawn in by the reactive 
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Tig z Fall in blood pressure and changes in limb volume from injections into left 
ventndeof hajmolj’zed blood The decline from the initial blood pressure of 1 12 was 
54 miUimcters produced b> r cubic centimeter 6a milJiroetcrs b> 15 cubic centimeters 
and 75 miUimetcfs bj 46 cubic centimeters Note the nsc toward normal e\ en dunng 
the injection of 46 cubic centimeters 


hyperanua AYhen the circulation uas inter- 
nipted repeated!) by rapidly efe\attng the 
pressure to 225 millimeters Tiithout first emp- 
tjing the limb of blood, and released in 15 
minutes, the blood pressure and pulse rate 
remained practically unaltered 
In a large number of e'^penraents on ani- 
mals in which the femoral artery or occasionally 
the terminal aorta was obstructed for varying 
lengths of time up to one hour, we ha\ e never 
observed a fall m blood pressure suggesting 
the entrance of a vasodilator substance into 
the general circulation Consequently we do 
not feel that there is suffiaent evidence to war- 
rant the conclusion that after release of vas- 
cular obstruction of a part, v’asodilator sub- 
stances produang a fall in blood pressure 
niake their nay into the general circulation 
In an extensive study of the responses of 
the blood vessels of the skin, Sir Thomas 
Lems has offered much experimental evidence 
to support the theory that mechanical, thermal, 
electrical, photo, and chemical stimulations of 
the skin liberate a histamme-like substance 
which causes local redness, cedema, and in 
extreme cases bleb formation He believes 
that the vasodilator substance is liberated 
prmcipalJj b> the irritated vascularized por- 


tion of the epithelium He thought that in 
case of extensive irritation of the skin, this 
vasodilator substance might pass into the 
blood stream and bring about general cir- 
culatory changes Thus, persons with sensi- 
tive skins in whom urticana factitia could 
readily be produced were treated b> extensive 
stroking and combing This resulted in flush- 
ing of the face, general nse of skm tempera- 
ture, and a small temporary fall in blood 
pressure He believes that the deeper tissues 
would respond m this same way to trauma- 
tism and that his experiments indicate that 
the arculatory failure m extensive injuries as 
well as m anaphylaxis and related phenomena 
result from the liberation of a histamme-like 
substance which passes mto the circulation 
and acts on the general capillary bed 
It IS an interesting fact that while in the 
Allied countries “shock” was a subject of 
great concern, it recen ed v ery little attention 
ID Germany and Austria They did not use 
the term “shock” to designate senous states in 
the wounded produced by haemorrhage, infec- 
tion, exposure, etc According to AVieting, 
who wrote an elaborate review of the sub- 
ject in 1921, the few who behev'cd in it held 
vaguely to the theory of vasomotor paraly sis 
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He considers that while such a condition oc- 
curs, it is \ ery rare in comparison to fall of 
blood pressure produced b> other factors 
Fat embolism of the vasomotor centers m 
the medulla as a cause of carl> shocL in war 
wounds was a<l\ocated b> Porter both on 
dmical and experimental grounds His clmical 
c\adence was very superficial and indirect con 
sisting largel> in the observ ation that ''shock** 
was much more frequent when a fracture 
formed a part of the wound, which would pre 
dispose to fat embolism On the whole the 
pendulum has swung far to the side of trau 
matic lotamia as an explanation of circu!ator> 
failure occurring m wounds and operations 
regardless of the part of the body that is 
affected Thus arculatot> failure due to 
wounds of the extremities and to abdominal 
operations and injuries has been supposed 
by some to result from the same cause, al 
though nearly all of the evidence offered m 
support of traumatic loxaimta is ba«cd ujwn 
exjaenments performed on the extremities 
Now that some time lias elapsed since these 
clirucal and exponmental observations grow- 
ing out of the war were made, a rcconsidera 
tion of the subject of circulatory failure seems 
indicated Doubt was cast on many of the 
older theones by the work of Mann m which 
he found that it was impossible to cause shock 
by traumatization alone without opening the 
abdomen wiihoul inducing hxmorrbagc, or 
without injury to the medullary centers Bla- 
lock has retenlly criticized the loose present 
day usage made of the tcrni "shock ” He con 
siders shock not as a disease but as a group of 
syanptoms which may be produced by a num 
ber of conditions including acute hamorrhage, 
wounds, and anasihesia He has studied 
experimentally the effects of kxmorrhage and 
of trauma to the central nervous system on 
cardiac output blood pressure, oxygen con 
sumption, and pul‘;e and respiration rales He 
found the order of change in a progressive 
hemorrhage to be diminution in cardiac out- 
put, acceleration of pulse rate, fall in blood 
pressure, rapid and sighing respirations, 
stupor and exhaustion, and called the condi 
tion “shock due to hamorrhage ” He believes 
that the fall m blood pressure in jnjuncs of 
the central nervous system is due both to 


hannorrhage and to nerv ous injury with reflex 
vasomotorparalysis He did not suggest that 
a toxic substance might be liberated from the 
damaged brvm which produced vasodilation 
upon entering the circulation He found the 
venous blood from the traumatized or exposed 
part, which had rcsuUerl m lowered blood 
pressure, to be higher tn oxygen content than 
III normal controls 

EVPrRllirNTAL WORK 
fhc theories of circulatory failure as applied 
to wounds of the extremities have been tested 
in a senes of 70 cvpcnments on ancesthetized 
dogs, a prciiminary report of which has been 
published by one of us (E P ) The an'cs- 
tbctic employed was mocphmc and ether 
in 24 cases, ether alone m 17 cases, mor 
phinc and barbital m 28 cases, and barbital 
alone in 1 1 cases It’hcn morphine (o 03 grams 
morphine acetate per kilo body weight) 
was used the blood pressure at the beginning 
of the experiment was usually xo to 40 miUi 
meters lower than when ether or barbital alone 
was used Otherwise the results under the 
different types of anavihesia were very simi 
!u We studied the effects of stimulation of 
the nerves of the limb, of traumatism of the 
limb, and of bleeding Blood pressure traangs 
weremade froma cannula m thecarotxd artery 
When tnuma was produced the left hmd leg 
was hammered with a two pound padded 
hammer v tgorously enough to bruise and lac 
eratc the soft parts without breaking the skin 
or bones, except rn occasional instances 

VtRV DU'S TIIEORV 

The theory that wounds of the extremities 
produce circulatory failure through their 
effects on the nervous system was tested in 
8 experiments by the experiment of exposure 
and stimulation of the saaiic nerve or the 
saatic and anterior cruni nerves, by fre- 
quently repeated crushingswithforcepsand by 
the application of a firadic current At the 
beginning of stimulation there w as a rise in 
blood pressure (Loven rellax) which was usu 
ally sustained as long ns the stimulus was 
actively applied In some of the experiments 
where the faradic current was applied it was 
kept up for more than an hour In no instance 




Fir a Limb hammered 45 minutes previouslv when blood pressure was 120, shows 
no fall in pressure from massage but a fall from traumatism 


was there a resultant fall in blood pressure 
This confirms the observations of most in- 
vestigators, as Porter, Mann, Janeway, and 
Ewmg 

An attempt was made to determine the rdle 
of the nervous s>stem m animals where circu- 
latory failure was produced by traumatizing 
the limb In 10 experiments the limb was 
denervatedjustbefore traumatizing, and in the 
others the nerves were intact When the 
nerves of the limb were intact, hammering 
eventually resulted m a fall in blood pressure 
which was directly dependent on the amount 
of injury and was as great as in an animal the 
hammered limb of which had been denervated 
It has been claimed that m arculatory failure 
from in;ujy to the eTfremities, there are dilata- 
tion of blood vessels and stagnation of the 
blood in the splanchnic areas due to vaso- 
motor paralysis, thereby resulting m a de- 
crease in the amount of circulating blood We 
necropsied dogs which died as a result of 
traumatism of the extremities and found no 
dilatation or engorgement of the blood vessels 
of the intestines and other abdominal viscera 
JJn the contrary the intestines were pale 
^bere was no evidence in these experiments 
*hat stimulation of the somatic nerves of an 
extremity causes fall of blood pressure 

trattmatic toxemia 

The theory of traumatic toxsemia was tested 

45 animals ivith low blood pressure pro- 

uced by hammering the lower extremity As 
^ rule in dogs weighing 10 to 15 kilograms, it 
Was necessary to deliver about fifty blows m 


succession with a padded hammer m order to 
bring about a fall m blood pressure The im- 
mediate fall was usually not great and some- 
times the pressure returned to normal within 
a few minutes Two or three hammerings of 
the same seventy are usually necessary m 
order to bring the pressure permanently to 75 
millimeters of mercury or lower The length of 
time that the animals lived after this trauma 
vaned greatly from a few minutes to several 
hours depending on the seventy of the injury 
When ether was being administered it was 
usually withdrawn m case thepre&sure reached 
a level below 75 millimeters and the animals 
did not regain consciousness With the fall in 
blood pressure the pulse regularly increased 
correspondingly m rate and the respirations 
became accelerated and shallow 
If the arculatory failure in this condition 
is caused by toxic substances formed in the 
damaged tissues, then massage of the trauma- 
tized limb might force out an extra amount of 
the toiun which would produce a further fall 
m pressure However, as a rule it was found 
that massage or extensive manipulation of the 
limb produced no fall in pressure (Fig 2) 
Sometimes there was a rise in pressure in in- 
nervated limbs produced no doubt by the 
Loven reflex Rarely there was a fall and this 
w as usually w hen the pressure w as moderately 
lowered These findings are m marked con- 
trast to those of Cannon obtained on cats, in 
which he reported a fall in blood pressure as a 
result of massage and manipulation of trauma- 
tized and fractured limbs which had increased 
only slightly in volume from the injury, in 



202 


SURGERY, GYNECOU>Gy AND OBSTETRICS 


some instances as lou as lo per cent The ex 
ceptional fall in blood pressure m our expen- 
ments was interpreted as probabl> due to 
further heemorrhage set up by the manipula- 
tion, since the animals had passed the critical 
point where a slight loss of blood would cause 
a sharp decline m pressure Howc\cr, there 
remained the possibility of a traumatic tox 
'tmia 

The concentration ol the blood was dcicr- 
mined in these etpenments in a search /or 
evidences of traumatic toxamia Dale and 
Richards found that in histamine pcwsoning 
there is an increase in the concentration of red 
cells in the peripheral blood and Underhill has 
noted the same thing in sc\ ere burns Er> th 
rocyte counts and hamoglobm estimations 
were made on the capdlarj blood of the car of 
these dogs and a decrease in the number of 
cells and reduction m hemoglobin were regu 
larlj found In no instance w as there c\ idcnce 
of a concentration of the capillar) blood The 
results of arterial and v cnous counts m one cx 
penment arc showm m Table 11 

In MOW of the obscixation that dilute 
harmoljzed or traumatized blood entering the 
arculation ma) cause a fall in blood pressure 
Jt was thought that damaged, cxtraaasalcrf, 
and hasmolyzed blood m the traumatized limb 
might enter the arculation and bnng about a 
fall m pressure In this event the plasma 
would be stained with htmoglobm Blood 
was withdrawn from the jugular vein in seven 
of these experiments and centnfuged and the 
plasma was examined for the presence of 
hmmoglobin In no instance was it found 
except in very minute traces A liberated 
toxin might be absorbed into the circulation 
and lower blood pressure without the entrance 
of htemoglobm To test this point blood was 
collected from {he femoral vein of the trauma 
Uzed hmb in a vivi perfusion flask without 
shaking as used by Phemister and Hand) It 
was promptly arculated through an untrau 
matized hmb of another dog after the Bask 
was connected with a cannular system m the 
femoral artery It did not produce vasodila 
tion m the hmb, and m no case did Jt cause a 
fall m general blood pressure 

It IS known that alcoholic extracts prepared 
from vanous tissues produce a fall m blood 


pressure when injected intravenously The 
depressor effect of alcoholic extracts of muscle 
traumatized jm vivo was found to be the same 
as that of normal muscle removed after death 
of the dog The extravasated blood collected 
from five traumatized limbs was also extracted 
with alcohol The extract produced a fall in 
blood pressure, but it w as no greater than that 
produced by an extract of the same amount 
of normal blood 

Wien an animal iwth a ion blood pressure, 
the result of hammering the limb, was bled, 
the further Joss of a reJttiv cly small amount of 
blood, usually loo to 200 cubic centimeters, 
produced death However, when the blood 
pressure was equally low as a result of re 
pealed injections of histamine, a proportion 
all) very much larger amount of blood could 
be withdrawn before death ensued Thus a 
1 7 kilogram dog the s> stohe pressure of which 
had been kept at or below 60 imllimeters of 
mercury for 35 minutes by 4 injections of 
10 milligrams of histamine at 10 minute m- 
tenab wa4 then bled 615 cubic centimeters 
before death occurred These findings fail to 
demonstrate that cither harmolyzed «tra>a- 
sated blood returning lo the arculabon or 
a toxm IS the expJanalron of the Ion Wood 
pressure of the traumatized animal and favor 
hxmorrhage as the cause 

It has been claimed that arculatory failure, 
the result of shock, will not respond to blood 
transfusion whereas a low blood pressure, the 
result of hxmorrhage, may ordinarily be re 
stored to normal by blood transfusion In 
order to test by this entenon whether or not 
the arcuhtory failure produced by trauma 
tism of a leg w as due to “shock" or hxmor 
rhage, two such traumatized animals were 
treated by blood transfusion and it was found 
to restore the fading arculation m both cases 
Figure 3 shows the blood pressure traemg 
of a 10 kdogram dog the hmb of which 
severely hammered, at the beginning of which 
time the systolic blood pressure registered tjo 
millimeters of mercury There was a rapid 
decline in pressure which remained low, and 
both heart beat and respiration ceased m 31 
minutes A transfusion of 300 cubic cent! 
meters of heparinized blood was given 
diately and artificial respiration was practiced 
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TABLE I — COAIPARISON OF EFFECTS OF TIIAU- 
MATISM OF LEG WITH EFFECTS OF ILCMOR- 
RHAGE IN DOGS OF THE SAME WEIGHT 



Dogs dying from 
h*nsorrh»ge 

I Dogs (lying from 
Uaumattaingleg 

Wt ol ' 
dogs (kg) 

Estimated 
blood vol 
‘/ijol body 

Bled from 
femora) 

(cem ) 

Percentage 
of total 
blood 

DiiTetence 

between^: 

natued : 
legs (gms) 

Percentage 
of total 
tlood 

9 

693 

320 

46 0 

436 

59 6 

10 

770 

358 

46 0 

40a 

Sa 0 

II 

847 ! 

380 

44 0 

3SS 

41 9 

13 

loot 

sas 

Sa 5 

1 540 

54 0 

15 

uss 

529 

4S 0 

! 683 

59 2 

16 

1372 

S7S 

4S 0 

70s 

55 4 


for a minute and a half The pulse and 
respirations ^ere restored and the blood pres- 
sure promptly returned to the original level 
Hoivever, it was found that if the limb of a 
dog 15 traumatized until there is a marked fall 
in blood pressure and the animal is left in this 
condition for a considerable length of time, the 
pressure may be restored practically to normal 
limits by blood transfusion, but the animal ivill 
not regain consciousness The same is true 
after bleeding This is due to the fact that the 
cerebral centers are affected by the deficient 
Circulation quicker than the circulatory and 
respiratory centers in the medulla and are 
^ed while the latter remain alive Death of 
the cerebral centers before the medullary cen- 
ters IS sometimes seen as a result of circulatory 
failure during operations in man 

In order to determine whether or not toxic 
substances were formed in devitalized mubcle 
which gave rise to shock the entire right rec- 
tus abdominis muscle w as excised aseptically 
nnd reimplanted in three dogs, intraperitone- 
^llyin two and into its bed m one The ani- 
mals ^ ere observed for 3 weeks after operation 
^•nd showed no signs of intoxication 

H^UOKRHAGE 

The theory that arculatory failure in trau- 
Uiatized limbs IS due to hffimorrhage was 
tested by looking for e\idences of loss of 
Wood and by comparing the effects of trauma- 
tism with those produced by bleeding alone 


TABLE n— RFD BLOOD COUNTS IN CIRCULA- 
TORY FAILURE 



Histamine 
ujectioQs 
txp *34 wt of 
dog 9 s kg 

Ilimorrhage 
Exp 153 wt of 
dog 19 kg 

Trauma to leg 
Exp J43 wt of 
dog It kg 


\rteria] 

V eoous 

Arterial 

Venous 

Arterial 

V eaous 

Onset 
of cx 
pen 
ment 

5760000, 

6x00000 

55300C10 

5990000 

5220000 

5320000 

lomiD. 

later 

60S0000! 

6110000 

'5160000 

52S0000 

5230000 

5330000 


1 loiection to mg 
bistatnine 

too cem blood I 
'from femoral artery 

50 severe 
' blows to leg 

lomm 

later 

1 

I5160000 

1 

'5020000 

5150000 

^5090000 

4730000 

I43 20000 

lomtn. 

later 

6060000 

! 

6420000 

4030000 

4980000 

398000c 

4690000 


' IniecuoR lomt 1 
bistaame 

roe c cm blood 
from femoral aiteryj 

SO severe 
blows to leg 

lomin 

later 

[8400000 

[0650000 

3790000^ 

4290000 

3600000 

3370000 

tomin 

later 

8250000 

'5750000 

3110000 

'3190000 

3340000 

3900000 


It was observed that as the limbs were ham- 
mered, usuan> at 15 minute intervals, the> 
swelled, and this swelling increased after 
the hammering was stopped The amount 
of increase in limb volume was determined 
after death b> making symmetrical ampu- 
tations of the lower extremities along their 
lines of attachment to the innominate bones, 
and comparing their weights It was noted 
that the increase m weight of the trauma- 
tized limb ranged from 310 grams m a 
7 kilogram dog to 1057 grams in a 20 kilo- 
gram dog The average increase m weight 
in 38 expenments in which the animals 
lived varying periods from hour to 8 
hours was somewhat more than that of the 
blood which, if wlthdra^vn at repeated in- 
tervals during a similar period from animals 
of the same weight, will result in death 
as shown m Table I The general symp- 
toms developing in the animals with exten- 
sively traumatized limbs were observed and 
were found to be practically the same as those 
which occur after hemorrhage Severe trau- 
matism produces acceleration of the pulse and 
of respiration coming on with the fall m blood 
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pressure W^hen the blood pressure is as low 
as 8o millimeters of mercury, the pulse rate 
IS usually z 6 o or higher and the respirations 
which vary much with the aoirsthesia are 30 
to 50 per minute The temperature usually 
falls from i to 3 degrees C and the mucous 
membranes become pale Examination of the 
circulating blood shov,s increasing e\idcnccs 
of acute anTmia which parallel fairly closel> 
those in other dogs obtained by repeateil 
bleedings which lowered the blood pressure to 
the same ]e\el (Table II) When the blood 
pressure stays below 70 to 80 for some time, 
the animal is profoundly unconscious and 
usually remains so after ether is withdrawm 
The reflexes gradually dimmish and toward 
the end of CTpcrimcnls, lasting 3 to 4 hours, 
are usually abolished At necropsy the gen 
eral signs of hemorrhage arc found The 
mucous membranes, serous surfaces, and ms 
ccra arc pale, the heart and large veins con 
tarn relativci) small amounts of blood and as 
previously mentioned, the intestines arc pale 
and free from engorgement with blood 
The swelling of the traumatized limbs was 
the result of both hxmorrhage and oedema, 
and dissections were made in order to dctcr» 
mine the relative amounts present of each 
The muscles of the thigh were usually found 
markedly macerated, and there was extensive 
extravasation of blood which infiltrated both 
the muscles and the intermuscular septa and 
formed large collections m the tom regions 
Numerous small blood vessels wore tom and 
m instances some of the larger ones, but it was 
exceptional to find the femoral artery* severed 
The amount of oedema was relatively small 
in comparison with the hxmorrhage Jficro 
scopic eirammation w as made of the tissues in 
a number of expenments It was found that 
in some regions the muscle w as fairly w cl! pre 
serv ed, while m others it w as macerated Blood 
extravasation was marked, especially along the 
fascial planes and muscle sheaths Many of the 
muscle fibers appeared normal The stnations 
were present and nuclei were well stained 
The outstanding cause of the swcllmg was the 
hxmorrhage although grossly a moderate 
amount of oedema was always evident 
Much of the extravasated blooif was 
dotted, but an observation made by one of us 


(E P) was the large amount of undofted 
blood which was frequently found at necropsy 
hours after the hmb had first been trauma 
tized Samples collected m test tubes usually 
remained undotted for days An erythrocyte 
count of the extravasated blood usually 
showed fewer celfs than the capillary blood 
at a lime when the pressure was low In one 
expenment there were 2,380,000 erythrocytes 
m the extravasated blood, while that from the 
car contained 3,iio,oco at a time when the 
blood pressure measured 33 milhmctcrs of 
mercury An analysis of the plasma of the 
extravasated blood showed that there had 
been considerable hrmolysis Thus in one 
expenment there was 8 5 grams per 100 cubic 
centimeters of hrmoglobin in the centnfuged 
plasma The total hrmoglobm content was 
usually near that of the venous blood The 
extravasated blood differs m different regions 
according to the time m the course of the 
expenment when it was extravasated The 
early extravasations consist of blood that is 
high m hTmoglobm and red cells while later 
extravasations arc more dilute The cederaa 
also produces still further dilution and the 
greater the hxmolysis the lower the red 
count 

In view of the previously mentioned vaso- 
dilator effects of h-cmoly zed and traumatized 
Woods, (his marked harraoijsts of the extrav 
asated blood deserves careful consideration 
as a cause of lowered blood pressure How 
ever, Sellards and Minot injected the super 
natant fluid from 30 cubic centimeters of 
packed red blood cells w hich w ere hxjmolyzed 
by the addition of water, then centnfuged and 
rendered isotonic by* the addition of sodium 
chloride It producM no fall m blood pressure 
Bayliss showed that large quantities, 200 to 
300 cubic centimeters of a dog’s blood, can be 
withdrawn, defibnnated, hrmolyzcd, and re 
injected without producing toxic effects or 
lowering blood pressure We have withdrawn 
200 to 400 cubic centimeters of blood and re 
placed it by an equal amount of hcemolyzed 
blood without causing any permanent lower- 
ing of the blood pressure 

The cause of the failure of the extrav a* 
sated blood to dot has not been determined 
definitely Chemically no fibrinogen could 
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Fig 3 The response foIJowing Wood trmaJuston shiwi ib it the circulatory fadure 
irns due to hxanorrfaage 


be demonstrated b> precipitation with ihi 
addition of a saturated solution of sodium 
chloride to the plasma The blood did not 
dot ^^hen calcium salts or blood serum >Nas 
added although arculatmg blood of the same 
animal from the heart immediately before or 
after death always clotted m normal Unu 
addition of a small amount of circuhtmg 
blood to It caused the formation of a jelly like 
dot It was thought that an anticoagulant of 
Ibe nature of hepann might be formed Con 
sequeatly undotted extra\asatcd blood and 
traumatized musde were extracted for hepann 
by the method of Howell, but none was 
found Hepann has not been demonstrated 
ta nonual muscle This same phenomenon is 
observed m man m whom large h®matomata 
sometimes remain largely unclotted for days 
la a senes of seven animals, a constrictor 
^as applied to the limb arresting circulation, 
"ter which it was traumatized No swelling 
or fall in blood pressure followed Upon re- 
moval of the constnetor the blood pressure 
fell, but measurement of limb volume and dis- 
section of the limb showed that there was m- 
crease m limb volume and haemorrhage into 
similar to that which was observed in case 
traumatism in the absence of a constnetor 
In two experunents the femoral artery was 
tied before traumatization of the hmb, and 
only a small amount of swelling and little or 
^0 fall m blood pressure resulted Howev er, on 
release of the ligature the hmb swelled, the 
blood pressure fell, and marked hamorrhage 
occurred into the hmb In two experiments 
the femoral v em w as hgated and the hmb 
then hammered This resulted in more rapid 


swtliing ami fall in pressure than was the case 
when the vein was not hgated 

Ututh from himorrhage into the tissues of 
the hmbs without a break m the skm has been 
observ cd many times m man Larkin recently 
reported 4 cases of this type It is most often 
sttn in crushing injuries of the thighs where 
large quantities of blood may be extravasated 
without the development of sufficient tension 
m the soft parts to arrest bleeding 

Hemorrhage m man may occasionally be 
extensive and produce marked symptoms of 
circulatory failure with lowering of blood 
pressure but with little or no compensatory 
acceleration of rate of cither pulse or respira- 
tion This IS sometimes seen m ruptured tu- 
IkiI pregnancy That it may occur in extremity 
lesions is illustrated by the following case 

Anoman.aged 22, was operated on under ethylene 
anxsthesia for a large hsemaagioma of the gluteus 
maximus muscle A large amount of blood was lost 
dunng the evasion which was done in 1 hour 
Fifteen minutes later the patient was pale, very 
weak and restless and sighed frequently The 
svstoUc blood pressure was 46 mdiimeters mercury 
The pulse was very weak but its rate was 76 and 
the respirations were x6 per minute After 1200 
cubic centimeters of physiological salt solution had 
been given intravenously the blood pressure re- 
mained around 60 for one half hour but the pulse 
and respiration rates changed very little The 
blood pressure gradually went up to no during the 
nett 8 hours and the pulse went up to 90 but res 
pirations remained around normal That a severe 
bsmonhage took place was shown by a blood ex 
anunatioo on the third day which revealed 2,700,000 
reds, 48 per cent bsemoglobm, and 12,000 whites 

The observation of such cases proves that 
the rule to the effect that low blood pressure 


206 


SURGERY, GYNECOLOGY AND OBSTFTRICS 


accompanied by a slow pulse indicates shock 
while lovs blood pressure accompanied by i 
rapid pulse indicates hemorrhage, docs not 
hold 

FAT EMUOLISM 

In 10 experiments in a\hich the hmbs were 
hammered, sections of the lungs a%crc stained 
for fat with scarlet red and hTmatoxjhn In 
7 cases aerj slight fat embolism \ias found 
but m 3 there v,as a moderate amount The 
quantity of fat uas greatest in the experi 
ments of long duration Sections of the heart, 
hver, kidncj , and spleen ucrc made m 7 eases 
and extrcmel) little to no fat m as found in any 
of them In 4 cases the central neraous sjs 
tern was examined for fat because of Porter 
vactt that shock ma> result m fat embolism 
producing paralysis of the aasomolor center 
of the medulla Death occurred in 39, 40, tos» 
and 135 minutes rcspcctuel) after hammering 
and in the last 3 c-xpcrimcnts bono ucrc in 
tent!onall> broken thcrebj adding another 
factor faaorable to the development of fit 
embolism Sections were made of cerebrum, 
cerebellum, and medulla, and practicall) no 
fat was found in the vessels of an} of them 
The fat that was present in the Jung^ of some 
of the dogs may have been a minor factor m 
causing the fall of blood pressure, but that m 
the nervous system was loo scanty to have 
plaj cd a r6Ie in an) ease 

ADDOSIIVAL FNPtRIilFSTS 

While a discussion of circulator) failure 
from injuries and operations on the abtlomcn 
lies outside the scope of this paper, it should 
be mentioned that the causes arc not identical 
with thoscof Circulatory faiiurc in traumatized 
hmbs m that heemorrhage may be tnlircl) ab 
sent in the former This had been noted elm 
ically m some cases In dogs the blood pres 
sure can usually be caused to fall markedly m 
to 2 hours by exposure and oft rcpcatcil 
manipulations of the intestines, and if the pro 
cedure is continued death eventually ensues 
Experiments are being conducted m an en 
deavor to determine the cause of the fall m 
pressure That it is not due to vasodilation 
and severe “bleeding into the intestinal ves 
scls” as often claimed, was demonstrated in 7 
experiments m which the eviscerated dogs 


were penodically placed m the upright posi 
tion and intestinal volume measured by im 
merston m physiological salt solution Five of 
the animals died m from 2^^ to g hours, the 
avenge being $ hours and 10 minutes The 
increase m gut volume ranged from no cubic 
centimeter to 230 cubic centimeters, the av 
cragt amounting to 76 cubic centimeters At 
necrops}, the increase m volume was found to 
beducparll} to cedema and partly to vascular 
congistion and ccchymosis Jn no case was 
the amount of blood accumulating in the loops 
during the experiment suflicicnt to produce an 
appreciable decline in the circulation With 
the great majonty of individual raanipu 
hlions, there was no change m blood pressure 
and in no instance was there a rise In two ex- 
periments there was occasionally a sharp fall 
m blood pressure at the onset of the mampu 
lation with recovery m to i minute— a 
change m blood pressure similar to that after 
a small injection of histamine This finding 
has raised the question of the escape of a vaso- 
dilator substance from the manipulated in 
tcatmcs mto the arculation, but it has oc 
curred so rarely that it cannot be looked upon 
as a constant factor producing the arculatory 
failure Disturbances m the vasomotor ner- 
vous control appeared to be a more plausible 
factor here than m case of low blood pressure 
due to traumatism of the extremities 

covet, UatOSS 

1 rnumatismofalimbofadogproducing 
f ill in blood pressure is accompanied by a cor 
responding increase m Itmb volume and anr 
mia which arc due very largely tohxmorrhage 
sato the damaged tissues This is the predoni 
inant factor m the production of the arcu 
latory failure hluch of the extravasated 
blood fails to clot 

2 In these experiments it could not be 
demonstrated that a toxic substance liber 
ated from damaged or asphyxiated tissues or 
extravasated blood of the limb was absorbed 
and produced a sustained fall m the general 
blood pressure Therefore, the arculatory 
failure cannot be regarded as essentially a 
traumatic toxamia 

3 There is no indication of the escape 
into the general circulation of a toxic blood 
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pressure lowering substance after release of a 
constrictor applied for 15 minutes to the thigh 
of man containing its normal content of 
blood 

4 "Reflex vasomotor paralysis or exhaus- 
tion did not account for the arculatory failure, 
since intensive stimulation of somatic nerves 
produced elevation instead of fall in blood 
pressure, and equal amounts of traumatism 
to denervated and innervated extremities pro- 
duced the same amount of fall in pressure m 
each 

5 Fat embolism played either no r61e or an 
extremely minor one m the production of the 
circulatory failure 

6 It IS preferable to speak of haemorrhage 
rather than shock or shock due to haemorrhage 
when acute loss of blood in wounds, whether 
closed or open, is the cause of marked circu- 
latory embarrassment or failure 
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THE mrEUENCL 01 THE IRANSVERSE UPPER ABDOMINAL 
INCISION ON THE INCIDENCE OF POSTOPERATIVE 
PULMONARY COMPLICATIONS 


nwin nsKr jo\rs M 1) r^\cs joston.aso' 

P ostoperative puimonao compii 

cations nnk high among the major 
hazards of abdominal surgery Tlie) 
ma> occur when least expected and despite 
every reasonable precaution, or a smooth rc 
co\ery may follow operation under conditions 
which appear to be most fa\orab!c for the 
onset of a pulmomrj lesion Because of the 
uncertaint> m inadcnce, the difiicuU problem 
of prc\ention and treatment, and the serious 
consequences of many of these complications, 
they are a source of constant drcir! to the 
surgeon They constitute one of the mam 
obstacles to his free assurance to the patient 
about the risks of operation Death from a 
pulmonary complication in a healthy patient 
following an operation of election is one of the 
most distressing experiences m surgical prac 
ticc Much interest has been mmifcstcd in 
the subject, especially during the past decade, 
and several excellent studies on etiology and 
prevention have pointed the way to a rcduc 
tion m inadcnce But a saUsfactory mmsmum 
IS yet far short of attimment 
Lxammation of the statistics on several 
large senes of cases from diiTercni sources 
Al hippie, Cleveland Decker, Cutler and 
Hunt Mandl, Llwyn) reveals consiilcraWc 
vanation m incidence which however, altiins 
an average of about 2 5 to 3 5 per cent 
Decker states that i patient m 45 opented 
upon develops a respiratory tract lesion and 
I in 200 dies from the complication It is 
noteworthy that in successive senes reported 
from the same source, the incidence tends to 
nse, due probably to better recognition of 
these concltcions \\ hippie's interest in the 
subject was stimulated by noting that miny 
cases showing a sharp rise in temperature on 
the first or second postoperative day exhibited 
characteristic roentgen ray findings before any 
physical signs could be detect^ Turther- 
morc he noted that the physical sigiis might 
not appear even until after the temperature 
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had subsided There is little question but 
that many postoperative pulmonary lesions 
have been and constantly are beingoverlooked 
because wc have been content fo accept the 
mdcfinitc designation of “postoperative re 
iclton " 

U'e are just emerging from a period m 
which many postoperative pulmonary com- 
plications, unless due to such obvious gross 
lesions as massive embolism and infarction, 
were loo-^cly designated as “postoperative 
pneumonn " Discussions on etiology have 
been fraught with much speculation and there 
arc w ide diflcrcnces in opinion as to the cause 
and manner of production m a great many 
of these lesions Unfortunately, the facts m 
my CISC often permit such vaned raterpreta 
lions m theory that we are unable to say by 
what mechanism the complication has come 
about Solution of the diflicuUy awaits more 
accurate methods of investigation Recently, 
however, there has been a distinct effort to 
avoid the loose designation of "postoperative 
pneumonia" and to classify these pulmonary 
lesions more accurately as pathological enti 
tics which we are able to recognize m many 
instances, such as true pneumonia, embohsm, 
atelectasis, or a combination of these condi 
tions Thus the ends of prev ention and treat 
ment are better scrv cd by the effort to deter 
mine the route and manner of origin in each 
instance 

There arc undoubtedly many different fac 
tors either directly responsible for, or con 
tnbutory to, the onset of pulmonary compii 
cations It is very' difficult to estimate how 
great a rdle any one iactor may pHy Tor 
many years the irritating effects of inhalation 
anxsthetics and the frequent hek of skill with 
which they were administered have received 
much of the bhme Cutler has been a notable 
exponent of the theory of embolism from the 
operative field as being responsible for the 
majonly of these complications Wharton 
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and Pierson conclude that embolism is respon- 
sible for fully 50 per cent of the postoperative 
pulmonary complications following gyneco- 
logic and abdominal operations Whipple has 
^\ell summarized the factors predisposing to 
postoperative pneumonitis as upper respira- 
tory inflammation, local or general infection, 
lowered immunity, increased virulence of or- 
ganisms, and inhibition of normal respiratory 
mo\ements In recent years pulmonary ate- 
lectasis has assumed an important place in the 
field of postoperative complications The con- 
dition has been know n to medicine for a long 
penod The literature has been growing rap- 
idly and contains many excellent reviews of 
Its history and experimental and clinical as- 
pects (Coryllos and Birnbaum, Lee, et al , 
Mastics, et al , Scott, and others ) There is 
not universal agreement as to the manner of 
the production m all cases However, it has 
been repeatedly demonstrated both experi- 
mentally and clinically that bronchial obstruc- 
tion by mucus or foreign body w ith absorption 
of the imprisoned air is a ver> frequent, if 
not the most common, cause Those factors 
which tend to interfere with respiratory func- 
tion and the expulsion of mucus by coughing 
undoubtedly favor the occurrence of this con- 
dition Recently Coryllos and Birnbaum have 
made a very suggestive case for atelectasis as 
a mechanism of importance in the onset of 
pneumonia including the postoperative type 
Elwyn (8) and others are inclined to the same 
view 

If one examines further the statistics on the 
incidence of postoperati\ e pulmonary compli- 
cations, some striUng and important features 
stand out There is a great predominance of 
these lesions following abdominal masion as 
compared with operations elsewhere Fur- 
thermore, the percentage runs much higher 
in upper abdominal operations and the pul- 
monary lesion is located more commonly on 
the nght side at the base which corresponds 
with the greater frequency of right-sided m- 
cisions m the upper abdomen The figures of 
Elwyn (8) bring out these points clearly In 
a series of 2,932 operations under general 
ancesthesia, the incidence of postoperative 
pneumonia was 2 76 per cent The madence 
following laparotomy was 6 29 per cent. 


whereas after operation on other parts of the 
body it was o 70 per cent Following stomach 
operations the percentage was 13 8 per cent 
He quotes the figures of Mandl who noted 
10 57 per cent following operations on the 
stomach The right lower lobe was inv olved 
in 41 of 89 cases, the left lower lobe in 21, 
both lower lobes in 24, the nght upper lobe 
in I, right upper and nght lower lobes in i, 
and right upper and both lower lobes m i case 
Another senes of cases by the same author 
as well as figures from other sources essen- 
tially confirm the abov e findings 

It has been noted, furthermore, that the 
incidence of complications following local an- 
sesthesia is quite comparable to that after 
general anresthesia It must be said, however, 
that many patients are selected for local 
anaesthesia because of poor condition and 
espeaally the presence of some factor pre- 
disposing to a pulmonary complication 

The foregoing considerations lead to the 
inevitable conclusion that masion and ma- 
nipulation in the abdomen, espeaally its upper 
portion, are frequent and very important fac- 
tors in the onset of postoperative pulmonary 
complications In setting forth the contribu- 
tory factors previously mentioned, Whipple 
characterizes the influence of the operation as 
follows 

“Factors inhibiting the normal thoracic and 
abdominal respiratory movements and favor- 
ing atelectasis and hypostasis m the lungs 
(a) Trauma to the thoracic and abdominal 
wall inadent to the masion and retraction of 
the operation causes persistent pain and a 
splinting of the thoraac or the abdominal 
muscles of respiration, (b) inflammation of 
the peritoneum causes the same splinting of 
respiratory muscles, (c) distention following 
peritonitis and ccehotomy This causes a limi- 
tation of the diaphragmatic excursion, (d) 
tight binders and surgical dressings 

“These factors are undoubtedly vrry 
marked and account for the very large jx r- 
centage of pneumonias assoaated with a/ ho. 
tomies as compared to operations on tiw: f'X’ 
tremities In this senes 88 of the ^7 /xx-tj- 
momtis cases followed abdomintd y'/moT}, 
Czerny was the first to emphasize Ux ffA*' ci 
pain in the abdominal wound as a 5x 
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preventing suffiaent aeration of the Jungs and 
expectoration of mucus in the traclica 

The writers have felt that the influences 
just mentioned have not received sufTiacnt 
consideration In search of some waj to mod 
ify and lessen this *' vv ound effect ** on respira 
toiy function and thereby possibly to lower 
the madcnce of pulmonarj complications, it 
was deaded to try the transv erse upper ab 
dominal inasion in ever> case in which it was 
feasible This inasion is well Known and has 
been practiced b> manj surgeons for various 
reasons but often w ith little or no emphasis 
as to Its efiect on respirator> function llow 
ever, from this standpoint alone, sound phj 
siological pnnaplcs recommend it 
Transverse masions early were used for 
cosmetic effect, as they left a ihtn unob 
trusive scar At this time the only struc- 
tures divided transversely were the sKm and 
subcutaneous tissue, the deeper ia>crs being 
separated by a vertical inasion Moore gi\es 
to Majlard the credit for ongimlifig the 
transverse divnsion of all lajcfs of the ab 
dominal wall Sprcngcl, however, carlj be 
came the foremost advocate of the transverse 
incision pointing out its raan> advantages 
His writing stimulated the interest of Mosch 
cowita who m 1916 reported his cxpcncncc 
with 97 cases and included a comprehensive 
account of the anatomical and physiological 
principles involved The three great flat 
abdominal muscles, the external and internal 
oblique and transv ersahs, have a wide attach 
mtnt of origin over the lateral and posterior 
aspects of the trunk They have a common 
insertion in a broad aponeurosis passing pos 
tenor to the rectus abdominis and interlacing 
m the midline with a similar structure on the 
other side to form the linca alba This apo 
neurotic insertion is made up of a multitude 
of fine tendinous fibers having m general a 
transverse direction The term "posterior 
sheath of the rectus" tends to divert atten 
tion from the real importance of this apo 
neurosis which has little significance so far 
as the rectus itself is concerned, bat is 0/ 
great importance as the structure of insertion 
of these flat abdominal muscles The direc- 
tion of their action vanes some m each case 
but the general effect of all is a lateral pull 


As Moschcowitz points out, the conven 
tional vertical incision violates sound ana 
tomical and physiological principles Every 
surgeon sooner or later has a practical demon 
stration of the fact m the exasperating ex 
penence of closing a vertical incision m the 
upper abdomen espcciall) if the patient 
strains or is rigid T he flat muscles pull the 
wound apart and the sutures tear out because 
they arc placed paralfcl to the majority of 
the aponeurotic fibers which have been di 
vided transversclj When closure is finally 
accomplished the sutures probably often pull 
out in the first few postoperative hours espe 
aall> if there is any straining or retching 
This ts V cry apt to result m masstv e adhesions 
and a weak wound 

Xfanj surgeons m addition to those men- 
tionctl have recorded their experiences with 
the transverse masion (Bakes, Meyer, Quam, 
Perthes) Pnclicallj all are agrew that the 
technique 0/ inasion is more tedious and 
complicated than m the vertical wound This 
IS more than compensated for, however, by 
the case of closure Straining actually makes 
suture easier as the lateral puU of the flat 
muscles tends to approximate the wound 
edges Many surgeons have emphasized the 
superior access which the transverse wound 
affords m stomach and gall bladder opera 
lions With this the writers cannot agree 
entirely, as the upper "shelf'* of the wound 
IS an obstacle m the approach to a high deep 
gill bladder But more troublesome than 
this in many cases is the difficulty of access 
to the common bile duct because the upper 
"sheU" may interfere greatly with the pos 
sage of exploratory probes, forceps, etc In 
most of the cases, however, exposure is cn 
tirely adequate It is necessary only rarely 
but perfectly justifiable to make a vertical 
prolon^tion upward or downward at the 
inner extremity of the wound or to dmoe 
both rectus muscles There is universal ap 
proval of the cosmetic result, which is a thin 
and sometimes scarcely perceptible scar The 
late results have shown a low inadence of 
hernia which usually occurs only when thwe 
has been extensive sepsis and necrosis Of 
the 97 cases reported by Moschcowitz, 07 
were available for examination at the end of 
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a few months to about 6 j ears No hernia 
was found It has been pointed out that 
\entral hernia in a transverse wound is diffi- 
cult to repair Suffiaent time has not elapsed 
to report the late results in the cases of this 
senes To date hernia has been observed m 
only I case Some operators have objected 
to the unsurgical practice of dividing the 
rectus musde This apparently does no harm 
whatever, as subsequent operation has dem- 
onstrated that the scar really amounts only 
to an extra transv erse line 
Of all the advantages, however, the one 
ivhich seems the most significant is the free- 
dom from wound pain pointed out by other 
observers and the ease of breathing as com- 
pared with that in patients in whom the 
vertical inasion has been used This again 
IS logical from the point of view of anatomy 
and physiology, because the puU of the great 
abdominal respiratory muscles tends to ap- 
proximate and relax the wound and not puU 
It apart This must lessen the pam and 
therefore permit more nearly normal res- 
piratory excursion and lung ventilation Im- 
pressions gained from close observation of 
these patients have confirmed this view m 
practically every instance It is strikmg to 
■aote the comfort and ease of breathing in the 
average short, obese, patient following a gall- 
bladder operation with transverse incision 
ouch a patient with vertical incision often 
gi'es the impression of extreme discomfort 
lor the first 2 or 3 dajs, with elevated and 
restricted or “grunting” respirations and a 
flushed or sUghtly cyanotic face This re- 
stricted respiratory excursion, limited lung 
ventilation, and tendency to voluntary re- 
straint of cough undoubtedly impose condi- 
tions favorable to the onset of atelectasis and 
pueumonia With the transverse mcision, 
^ugh and other expulsive efforts are often 
notably less painful 

^I^s highly probable relationship between 
no wound effect ” and the complications of 
olectasis and pneumonia cannot, however, 
0 Extended so obviously to pulmonary em- 
Asm The problem of embohsm cannot be 
scussed at length but many additional fac- 
sH? nature and operation of which are 
obscure, come into play It is commonl> 


beheved, how'ever, that venous stasis is an 
important element in the formation of emboli 
It IS also w ell known that normal respiratory 
motion plays a role in the return of venous 
blood to the heart In so far as this motion 
IS restricted, it might operate with other fac- 
tors to promote venous stasis and thus in- 
crease the tendency to embolus formation 
But the relationship between embolism and 
the “wound effect” is certainly less obvuous 
and important than in the case of the two 
other major pulmonary complications 
The transverse upper abdominal incision 
has been used in a senes of 125 cases, most 
0/ which were operations on the gall bladder, 
bile ducts, and stomach In 2 or 3 cases, 
pulmonary symptoms, such as cough of mild 
or moderate intensity, were noted without 
other evidence definitely to establish a pul- 
monary complication In 5 cases there were 
definite pulmonary complications all due to 
embolism There were 2 fatalities m which 
the diagnosis was confirmed at autopsy In 
the remaining cases, the onset and course 
were typical of embolism and infarction with 
satisfactory recovery The occurrence of 
embolism in this senes is rather stnking, but 
undoubtedly is to be explained only by fac- 
tors which he without the scope of this dis- 
cussion It IS equally stnking that no cases 
of atelectasis or pneumonia were observed 
Thus the total incidence is 4 per cent, notably 
less than Elwyn’s report of 6 29 per cent for 
all laparotomies and in marked contrast to 
his figure of 13 8 per cent following operations 
upon the stomach When one considers that 
in the selected group of upper abdominal 
operations in which the pulmonary complica- 
tions are highest and that, including the cases 
of embolism (roc per cent) in this series, they 
are reduced by 50 per cent or more, it would 
seem that the foregoing principles have an 
important significance 
The technique of the incision has been 
described many tunes and will be reviewed 
briefly The sUn and subcutaneous tissue are 
divided straight across from the midline or 
slightly beyond to a point which makes the in- 
cision he tangent to, or slightly above, the m- 
fenor curvature of the costal margin At the 
outer border of the rectus, the flat muscles 
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are divitietl m the direction of their fibers 
and an opening is made mlo the penloneum 
sufficient to admit the forefinger With the 
fi^nger m the peritoneal cavity to protect the 
viscera, two mattress sutures of No t chromic 
catgut doubted are placed on cither side of 
the incision These sutures pass through the 
anterior rectus sheath, the muscle, the pen 
toncum, and out again The ends are snapped 
and held The muscle is then dixided be 
tvveen these sutures securing and ligating 
vessels before severing the posterior sheath 
and peritoneum In closure the postenot 
sheath and pentoneum are united with a 
continuous suture of No r chromic catgut 
and next the anterior sheath m the same 
manner Particufar care should be exercised 
to get good closure at the inner extremity of 
the nound where all structures unite m a 
single layer Next, the corresponding ends of 
the doubled mattress sutures are tied across 
the incision and the slm ts closed U a dram 
1$ used It emerges at an advantageous point 
tn the outer ettfen3)i> of the wound As has 
been mentioned, both rectus muscles may be 
divided or a vertical extension may be made 
up or down from the inner cxu<aiity of the 
incision These modifications arc rarelj ncces 
sary in operation on the gall bladder and bile 
ducts, but may facilitate such operations as 
resection of the stomach or splenectomy 
It IS realized, of course, that the number of 
cases IS far too small to warrant final con 
elusions as to the value of the transverse 
upper abdominal incision in the limitation of 
postoperative pulmonary complications The 
endcnce presented cannot be considered 
otherwise than a strong impression created 
by clinical observation But the impression 
IS so suggestive that the transverse upper 
abdominal incision wiU continue to be ustd 
m ever) case possible, despite the handicaps 
which have betn noted, until sufiiciertt cvi 


dence has accumulated to establish or dis 
prove definitely the relationship which is now 
indicated 
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^^INCE Valentin first nephrectomized eight 
rabbits m 1839, and Tuffier (1889) 
V-— ^ made a surgical study of the animal 
kidney, much experimental work has been 
done on the kidney as a whole as well as on a 
portion of the renal parench3mia However, 
little attention has been given to the post- 
operative function of the resected kidney, 
especially as regards phenolsulphonephthalem 
output 

The object of the present work was to in- 
vestigate, expenmentally in animals, various 
types of technique m renal resection, to ob- 
serve the incidence of haemorrhage, fistulae, 
atrophy, and compensatory hypertrophy, and 
to determine the renal function following re- 
sections as evidenced bj the excretion of 
phthalein 

The kidney was resected under healthy 
conditions and without disturbing the opposite 
kidney Not enough renal substance was 
excised to disturb the renal counterbalance 
(if this occurs) and stimulate compensatory 
hypertrophy Theoretically our results should 
show a parallelism between loss of renal sub- 
stance and loss of renal function 

METHODS 

Thirt> -se\ en dogs were used in these expen- 
ments Of these 2 died under ether narcosis, 
one from postoperative hzemorrhage and one 
from peritonitis Our greatest difficulty after 
operative recovery was to keep the animals 
alive and healthy for any great length of tune, 
for they seemed to suffer an increased suscep- 
tibility to infection of the air passages 

The dogs were ancesthetized with ether, and 
the oblique lumbar incision was used to reach 
the left kidney The kidney was delivered, 
the upper pole decapsulated, and then excised 
by a wedge-shaped inasion If the renal 
pelvis was opened it was closed with catgut 
sutures when convenient, otherwise not, since 
did not consider it necessary With an 
open healthy unnary tract we never saw 


fistula develop The capsule was drawn to- 
gether over the resected end and the renal 
wound was closed by simple through-and- 
through sutures of No i catgut, fused in the 
end of a straight intestinal needle and vas- 
elined The abdominal wound was closed m 
the usual w ay without drainage, and the skin 
was sutured 

This technique was adopted after a rather 
pamstakmg investigation of many methods, 
particularly the following The kidney was 
resected straight across, by a V-shaped in- 
cision, wnth and without stripping the cap- 
sule The V-shaped incision after the capsule 
was stnpped gave the best results The kid- 
ney wound was closed in many different ways 
mattress sutures, through-and-through su- 
tures, ligature of individual cut vessels, cir- 
cular suture of cut surfaces, compression 
without suture, fat masses under sutures, cap- 
sule alone sutured, etc The through-and- 
through simple suture as advised by Tuffier 
after the stripped capsule had been replaced 
was found to be most suitable We noticed 
that if placed deeply, these simple sutures 
stopped hremorrhage, did not cut through the 
renal substance, and produced a minimum 
amount of atrophy The straight needles 
with catgut fused m their heads produced very 
little trauma, especially if well greased with 
stenle white vaseline It was unnecessary to 
suture the capsule separately The deep su- 
tures held it in place very well, without further 
aid The capsule was of great assistance in 
holdmg the suture in place and preventing 
it cutting through the friable renal paren- 
chyma, and it seemed to be a barrier to late 
secondary haemorrhages We found that 
mattress sutures were highly destructive to 
renal parenchyma and produced a maximum 
amount of atrophy, wnth a corresponding re- 
duction in the phthalein output 

The dogs were kept for penods ranging from 
I to 34 weeks, when they were anaesthetized 
with barbital sodium, given intravenously 
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We found that barbital did not interfere 
with free secretion of unne, while ether often 
greatly retarded the output A suprapubic 
c>stotomy was performed, and the ureters 
were cathetenzed with Nos 4 or 5 ureteral 
catheters Water was given by stomach lube 
and normal saline subcutaneously in suffioent 
quantity to ensure free excretion of unne 
Then 6 milligrams of phenolsulphoncphlhalcm 
was injected intra\cnouslj and the unties 
collected for i hour The dogs were now killed 
with ether and the kidnej s remov ed, weighed 
and measured The phthalcin estimation was 
now made The normal phlhalem output for 
I hour \ancd somewhat, but a\craged around 
70 per cent (35 per cent for each kidney) 
Mark placed the normal at 80 per cent in ? 
hours 

RESUITS 

The function of the right, or unopcratcil 
upon kidnc>, remained normal after resection 
of the left kidney m dogs i 2 3, and $ weeks 
old The dog of 5'/J weeks showed an m 
creased function to 50 per cent, which was 
unexplained, it weighing only 3 o grams more 
than the left kidne> The 34 w cck dog showed 
normal weight and slightly reduced function 
(27 s per cent) Compensator} hy-pertroph} 
did not occur With these two exceptions 
the unoperated upon kidncj remained normal 
m function and weight 

The resected left kidney showed a decrease 
of weight and of phthalem function in all 
experiments and at all times The diminished 
function was most marked dunng the first 3 
weeks after resection, due to congestion and 
repair processes A gradual restoration of 
function occurred m the third to fifth week, 
never, howescr, reaching the normal amount 
The 34 week dog showed a phthalem of 17 
per cent The weight of the operated upon 
kidney increased during the first 2 weeks after 
resection, likewise due to congestion and 
repair processes After the thirf week the 
kidney slowly diminished m size and weight, 
until it was smaller than normal At 34 weeks, 
one kidney weighed only ii grams, about 
one third of normal, an unusual amount of 
atrophy However, in no instance did we 
encounter total atrophy and complete loss of 
function 


Five to 10 pams of the left kidnc> wras re 
sccted, approximate!} one seventh to one 
third of the substance of this kidnc} The 
average amount of renal tissue removed was 
6 33 grams 

The reduction m function was relative!} 
greater (10 5 to 25 per cent phthalem), ap 
proximatcly one third to two thirds the nor 
mal The average showed a phthalem on the 
left side of 18 7 per cent (52 per cent of the 
normal) This discrcpanc} between function 
•md weight h is due prohabl} to operative and 
suture trauma and scar formation 

Rf SUm£ of C-VSFS PKOit THE LITERATURE 

Tufiicr showed that after resection, the 
quantii} of urincand urea temporan!} dimm 
ished or ceased abrupt!}, then progressive!} 
ifiCTcascd, to regain the normal rate bj the 
SLXth da> Barth and WolIT each saw little or 
no hj-pertroph} of the opposite kidney after 
renal resections Rowntrcc and Geraght} ob 
served a noteworth} alteration m phthalem 
excretion onl> when disease had reduced the 
total kidney parcnch}Tna to less than one half 
Magoun obtained some decrease of phthalem 
output after nephrotomv Cash noted dimin 
ishcd phthalem excretion when the total 
tissue was reduced over 30 per cent 

Young and Davas obtained s per cent 
phthalcin excretion from the resected left 
kidney and 20 per cent from the health} nght 
kidnc} , 4 months after operation, a ratio of i 
to 4 Scholl first ncpbrectomizcd a function 
less nght kidney for calculous p} onephrosib 
and later did resection of the remaining kid 
nc> for nephrolithiasis At the time of re 
section the phthalem was 40 per cent One 
3 ear later the phthalcin had risen from a post 
operative 15 per cent to 50 per cent T Beer 
did a wide hcmmephrectom>, and one }ear 
later the phthalem output of the two kidneys 
was as 4 to 7 

Spiegeibcrg is said to hav c resected a kidnc> 
for hjdalid cjst m 1867 (deRouvalle) 
Spencer Wells (1884) exased one third of the 
left kidney during the removal of a perirenal 
fibrolipoma Czerny (1887) rejected for 
localized angiosarcoma, and Tuffier (189O 
for a C}st and a renal fistula Kcetly (1S90) 
resected part of a traumatized kidney, and 
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Bardenhauer (1891) resected for a renal (^st, 
traumatism, and hthiasis 
Pawlik (1896) was the first partially to 
nephrectomize a double kidney Israel, 
Cramer, and Watson (1896) eadi resected 
regions of localized tuberculosis Kuemmel 
(1890-1895) did resection for calculous pyo- 
nephrosis, ecchmococcus c>st, malignant tu- 
mor, horseshoe kidney, and for diagnosis 
Bloch (1898) used resection as a diagnostic 
procedure Tuffier, Cha\annez and Lefevre 
resected the polycystic kidney Among the 
early cases m this country are three by W J 
Mayo, reported by Braasch m 1912 
Bloch collected 10 cases in 1896 and Berti 
in 1921 collected 113 Since Berti’s report we 
ha\e found an additional 109 cases of resec- 
tion, making at least 222 cases up to 1928 

INDICATIONS 

Renal resection is conservative surgery and 
may be utilized in certain types of renal 
paUiology It IS indicated when the pathology 
IS localized and benign, the blood supply to 
the resected kidney adequate, and the opera- 
tion anatomically possible It has been 
practiced m the presence of cysts, benign 
tumors, double kidney, nephrolithiasis, partial 
hydronephrosis andpyonephrosis, renal fistula, 
infarct, localued cortical infection, para- 
nephritic disease, horsesnoe kidney, tuber- 
culosis, and to establish a diagnosis 
Among the manyindicaCions, renal resection 
IS particularly valuable in calculous disease 
Guen a case m which a stone or stones 
occupy one pole of the kidney, v. ith more or 
less dilatation of the cal> ces or destruction of 
the parenchyma with cavity formation, the 
remo\al of the mvolved segment of the kidney 
IS likely to give a better result than pyelotomy 
or nephrotomy, particularly because it elimi- 
nates the possibility of recurrence 
Resection of the infected part of a double 
kidney, if the anatomical arrangement of the 
circulation permits, offers an interesting fidd 
in conservative surgery 
In the correction of ectopic ureters, resec- 
tion of the kidney or part of the kidney suppJj - 
ing such a ureter is ■uithout question the 
operation of choice, provided the circulation 
permits 


In solitary cyst of the kidney, the question 
com^ up as to whether or not it is better to 
takeawedge-shapedpieceof renal parenchyma 
with the cyst, and m this way obtain better 
dosure of the wound with less danger of 
h'emorrhage 

The use of resection m the more unusual 
conditions of benign tumors and localized 
hydronephrosis warrants consideration 
Whether it should ever be practiced m tuber- 
culosis or malignant disease is a question, but 
one may feel justified m doing the operation 
even here, pro\nded the conser\ation of renal 
tissue offers a better chance for the patient 
When dealing with the same type of disease, 
It IS usually conceded that nephrectomj 
carries a higher mortality than resection 

CONCLUSIONS 

Resection of the kidney in the dog reduces 
the weight and phthalem function in all 
cases and at all times A return to normal 
does not occur in a 34 week period, probably 
never 

Function decreases approTunately in pro- 
portion to the loss of secreting renal tissue 
Even small amounts removed will cause loss 
of renal weight and function Scar formation 
and circulatory disturbances b> suture con- 
striction always increase the loss of renal 
parenchyma 

Resection of small amounts of renal sub- 
stance does not affect the life or health of the 
dog and does not cause compensatory hyper- 
trophy of either the resected or the opposite 
healthy kidney, as evidenced by the weights 
and functional tests m our experiments 
Both function and parenchyma seem to be 
present in excess of the animal’s health^ 
needs, since considerable amounts may be 
removed without evidence of compensatorj 
hypertrophy or disturbance of health 
Complete atrophy and complete loss of 
function of the resected kidney did not occur 
m 34 weeks, although there was always some 
reduction of weight and size — a relative 
atrophy Disuse atrophy was never observ ed 
Renal fistula did not occur and post- 
operati\ e h'emorrhage was rare 
There is little question that the unfounded 
fear of hemorrhage and leakage of unne 
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following renal resection has had much to do 
with the unpopularity of this valuable pro* 
cedure Leakage did not occur m any of the 
37 dogs operated upon and hemorrhage 
occurred only once, and m this case it was due 
to failure to obtain good haemostasis, because 
of hurry on the part of the operator, with 
resultant poor tedinique Late hemorrhage 
V. as zic\ er encountered 
Since Spiegelbcrg m J867, and Spencer 
Wells in iSS^, first resected the human Lid 
ne>, at least 222 resections ha\c been done 
for various forms of localized renal patho{og> 
(up Id 1938 ) It seems appropriate then to 
remind the surgeon that after simple renal 
resection, there ma\ be a loss of function in 
the resected kidney, dependent upon the 
amount of parenchyma removed Con^tder- 
able renal function wiU ne\ erthcless ha\ c been 
saved, and may give valuable sctMcc to the 
patient should he ever require it 
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I T will be admitted by many surgeons and 
surelj urged by most patients that both 
inhalation and local anTsthesia, in cur- 
rent practice, leave something to be desired, 
hence we have in this senes of investigations 
fa) aimed particularly at the elimination of 
pre-operative anxiety and strain, (b) endeav- 
ored to diminish the amount and concentra- 
tion of the inhalant used, (c) striven for a 
period of oblivion coincident with the post- 
operative suffenng, (d) planned for the post- 
operative patient to drink as usual instead 
of receiving fluids by vicanous methods — 
decreased incidence of nausea making this 
possible 

This report might not have seemed worth 
while if we had b> our plan further complicated 
inducing ancesthesia, had added anything to the 
risk involved, or had increased the morbidity 
inherent to it, our experience seems, fortu- 
nately, to have run to the opposite direction 

THE PLAN 

For the purpose of this study general anas- 
thesia IS divided into two phases the first is 
quite satisfactorily covered by luminal, but 
the second, beginning with abolition of pain 
sense, must, to seem safe, be the result of 
inhalation which, being wholly under our con- 
trol, can be terminated almost instantly We 
do not use a dose of luminal suffiaent for deep 
surgical anesthesia, because its effects cannot 
be influenced as circumstances may indicate, 
nor can the drug be recovered short of its 72 
hour elimination period 
This method of employing luminal, which is 
not intended as a substitute for local or general 
anesthesia, greatly facilitates the use of either 
of them, reduces the amount required, and 
prolongs the effect of both (It is a simple 
matter to secure a luminal surgical anesthesia, 
if one so desires, merely b> increasing the dose 
We gave Mrs E , November 23, 1929, but 
19M grains then removed an enormous ade- 
nomatous thyroid though she received in addi- 
tion only an infiltration of the skin inasion 


line supplemented by an occasional whiff of 
gas when extreme traction w as required This 
amount was for her a relatively large dose ) 
Our records show that we have used in 
selected cases veronal and luminal (alone or 
m combination with several other sedatives) 
since March, 1921, as a means of anesthesia 
induction in the broadest sense Rather ex- 
tended mention of this expcnence was made 
m our book entitled Surgical Treatment of 
Goitre^ To date wc have employed one or 
the other of these two drugs in about 1,144 
operations intended for the relief of an 
infinite variety of conditions, whereas we at 
first limited their use to toxic goiter pa- 
tients Two groups of these patients will be 
reviewed forthwith 

SUMMARY I 

This stud> m detail covers 99 cases operated 
on from May 9, 1929, to August 24, 1929 
Data were gathered under the following 
headings (i) thyrotoxic or non-toxic, (2) 
blood pressure before drug was given, (3) total 
dose of drug (luminal or veronal) and interval 
between each dose, (4) blood pressure after 
drug was given, (5) anaisthetic — (a) general, 
(b) local, (c) spinal, (6) operation, nature and 
duration, (7) time of spontaneous awakening 
after operation, (8) consequences — (a) drows> , 
(b) nauseated, (c) headache, (d) dizzy, (e) 
irrational, (f) restraint used, (g) respiration, 
(h) pulse 

Toxicity Of the 99 patients 61 were not 
thjrotoxic and 38 were toxic 
Dosage Luminal was given m 40 cases The 
usual interval was 3 hours, and 3 grains were 
given at a time The total dose varied from 9 
to 30 grains, 7 patients had 12 grams or less, 
33 had from 15 to 30 grams, but the dose most 
frequently given was 21 grains (18 cases) 

In addition to luminal, morphine or scopo- 
laimne, or both, was given to ii patients 
before operation 


^*,?^**J Swpcal Treatment of Goitre pp 154-156 St Loui 
C V Moabr Co 1926 
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\^eronaI was used m 48 cases The usual 
interval was a hours, and 5 grains was given at 
a time The total dose varied from 7 5 to 50 
grains Nineteen patients had 35 grains or 
Jess, 29 had 40 to 50 grains but the dose most 
frequently given nas 40 grains (23 cases) 

Blood pressure Readings foHon mg the drug 
effect (before operation) showed the foUownng 
changes There was a decrease in 49 The 
systolic was affected in 8, diastolic in 19, and 
both phases showed changes m aa cases ro 
millimeters or less m 13, loto aomilhmctersm 
5, and 20 miUiraetere or more in it (systolic 
alone in 8) There was an increase m 23 The 
sj&tolic was affected in 9, diastolic in 2, and 
both in 12 to millimeters or less m 13, 10 to 
20 millimeters m $ and ao millimeters or 
more in 5 No change was noted m it 

Mixed ejects were found in jo (systolic m 
creased, diastolic decreased in 3, reverse oc- 
curred in 7) The changes i\ere not reported 
in 6 

In only one case isas a drop m blood pres 
sure noticeable clinically This occurred in a 
chronically depleted, ancemic n oman on whom 
total abdominal hysterectomy of 40 minutes’ 
duration was performed under spinal anics 
thesiaafter 21 gramsof luminal had been given 
She responded immediately to blood transfu 
Sion The use of barbituric acid denvativcs m 
conjunction with spinal anxsthcsia is com 
mented on elsewhere m this paper 

A careful study of the details of blood pres 
sure changes reveals that simultaneous eleva- 
tion of both phases occurs three times as ftc 
quently m thyrotoxic cases as m the non toxic 
Lowered and unaffected readings occur equal 
ly m both toxic and non toxic cases No 
vanation or a change in either direction of less 
than 10 millimeters of mercury occurred in 
half of the cases m this senes 

Anasllesta Nitrous oxide gas was used in 
47 cases, nitrous oxide gas and local infiltra- 
tion in 34 cases, ether in 8 cases, spinal mfil 
tration m 5 cases, and local infiltration m 3 
cases 

Opcralions Thyroidectomy vias performed 
m 61 cases (thyrotoxic 38, non toxic 23), 
appendectomy m 13 cases, abdominal hyster- 
ectomy m 6 cases, cholecystectomy in 4 cases, 
radical breast amputation m 4 cases, resection 


of the stomach in 2 cases, and miscellaneous 
operations in 7 cases Operation was post- 
poned m 2 cases 

Spontaneous auakemng Awakening oc 
curred m less than i hour m 6 cases, m 1 to 4 
hours m 17 cases, in 4 to 7 hours in 28 cases, in 
over 7 hours m 33 cases (luminal lo, veronal 
23) The period was undetermined in IS cases 
Consequences (a) Drowsiness after opera- 
tion varied from mild apathy and mlhngness 
to he quietly to deep sleep into which patient 
wouldimmediatcly rclapseafterbeingwakened 
(b) Nausea was present in 33 per cent of all, 
but 66 pet cent of cases having morphine were 
nauseated (c) Headache was present m 28 
pet cent but always yielded to pyramjdon 
(d) Dmmess was present m 30 per cent of 
those having luminal It was not reported as 
to those having veronal The dizziness was 
always mild and transient (e) Eight per cent 
of patients veere mildly irrational, of these, 
half had toxic thyroids (0 Tour per cent 
needed mild restraint (g) As to pulse and (h) 
respiration no changes were noted other than 
those experienced in similar cases of each type 
prepared by other methods The respiratory 
rate m the great majority varied from 18 to 
24 after operation 

suiriLvRV n 

In this scries of 65 cases between August 29, 
1020, and November 30, 1929, on whom the 
effects of luminal were studied, the drug was 
given 3 hours before operation m a single dose 
These patients were studied in somewhat 
different detail from those of the preceding 
senes, with the following results 
A^e Ihe ages varied from :i to 70 years, 
largest number being m fourth decade 
Ftqure Patients were of medium figure, 67 
per cent, stout, 20 per cent, and thin, 13 per 
cent In this scries the patients were thyro 
toxic, S3 per cent non toxic, 47 per cent 
Dosage Nineteen patients received 12 grains 
luminal, 16 received 15 grams, 13 received 18 
grains, and 8 received 2 1 grams The remain 
ing 9 patients received from 9 to 30 grams 
In addition to luminal 3 patients were given 
gram morphine prior to operation 
Effect Judged on patient’s arrival m oper 
ating room, the effect was slight in 10 per cent. 



BARTLETT AND BARTLETT A USEFUL SEiH-AN^STHESIA FROM LUMINAL sig 


moderate m 70 per cent, and profound m 20 
per cent 

Operafions Of the 63 operations performed, 

2 were postponed after luminal had been given, 
35 were thyroidectomies, 20 were on the or- 
gans of the abdomen and the female pelvis, 

3 were extensive dissections of the neck, and 
5 are grouped as miscellaneous 

Aiicrst/iesia Spinal anrcsthesia was induced 
in 3 cases, local infiltration alone in i, and 59 
inhalation anccsthetics were gi\en, of which 
39, or 66 per cent, were nitrous oxide through- 
out In 8 more cases, ethylene was given for 
a few moments onlj to induce relaxation and 
the operation earned out thereafter under 
nitrous oxide Ether w as similarly employed 
for a few minutes in 2 cases Ether was not 
used at all in anj other cases Ethylene alone 
was gi\ en in 8 cases and in 2 cases operations 
were done under combined nitrous oxide and 
infiltration The cases in which nitrous oxide 
alone was used comprised 74 per cent of the 
thyroidectomies m this series and 45 per cent 
of all operations other than thyroidectomy 

The administration of the anaisthetic was 
described by the anesthetist as being ordinary 
in 43 per cent, simplified in 37 per cent, and 
difficult in 20 per cent It is to be emphasized 
that the majority of these patients are “ear- 
ned,” after prehminary induction, at a con- 
centration of 20 to 60 per cent nitrous oxide 

Morphine We noted in each case the num- 
ber of hours following operation at which the 
first dose of morphine was given Five per 
cent of the patients received morphine before 
leaving the operating table, in 9 per cent the 
first dose was given within 4 hours, in 25 per 
cent between 4 and 12 hours, m 8 per cent 
dunng the second 12 hours, and 53 per cent 
received no morphine Those cases m which 
no morphine was required included 60 per 
cent of the thyroidectomies (thyrotoxic with 
one exception) and 47 per cent of all other 
operations 

The number of doses of morphine {% grain 
in every case but one) given to each patient in 
the first 12 hours was noted One dose was 
given in 21 per cent, 2 doses m 17 per cent, 
3 doses were given m 5 per cent fall of whom 
^ere on peritonitis treatment), and m 57 per 
cent no morphine was giv en 


Duration of efect One cannot sharply de- 
fine the time at which the effect of large doses 
of luminal wears off, there are several effects, 
in reality, which disappear at different inter- 
vals However, the state which we have in 
mind as useful to our purpose is charactenzed 
by drowsiness of mild or profound degree, lack 
of interest in the patient’s own condition and 
her attendants, a failure of response to any 
but sharp, severe pain, and a general willing- 
ness to he quietly m whatever position she is 
placed It IS true that the reflexes, impor- 
tantly the cough reflex, are rarely abolished, 
a patient with much mucus m the respiratory 
tract will cough it up Patients swallow fluids 
quite normally when awakened for that pur- 
pose 

Of these 65 cases, the effect as understood 
lasted less than 4 hours m 6 per cent, betw een 
4 and 8 hours in 10 per cent, between 8 and 
12 hours m 15 per cent, between 12 and 24 
hours m 36 per cent, and over 24 hours in 33 
per cent The great majority had no recol- 
lection of the events dunng the 24 hours fol- 
lowing the luminal, viz , postoperative exami- 
nations, change of dressings, visits by rela- 
tives, or the arrival of special nurses Several 
recalled being transferred from their beds to 
the cart, but few remembered being prepared 
m the operating room or the start of inhala- 
tion aniESthesia 

Vomiting Seventy per cent did not vomit 
dunng the first 12 hours after operation, 14 
per cent vomited once, 7 7 per cent vomited 
twice, and a similar number 3 times The re- 
maining patient vomited 7 times 

We employ luminal as routine because fi) we 
find it entails less nausea and vomiting than 
does veronal, (2) an immense amount of clin- 
ical and experimental data concerning it are 
at hand, ($) there is not m the literature a 
single authentic record of death from luminal 
alone, although at least two individuals are 
known to have swallowed 50 grams at a dose, 
(4) veronal, our more favored hypnotic, has an 
undeservedly evil reputation as a suicide im- 
plement, especially among the lay public, (5) 
veronal has one espeaal drawback, viz , many 
patients will fall out of bed following its use 
unless some form of restraint be enforced (we 
employed bed “side boards” about 7 inches 
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high) An occasional patient is sure to be 
found on the floor if this precaution be 
neglected 

Our patients are never told that lumina! is 
the drug that has been used, in vievp of the 
habit forming potentialities in\ol\^ Most 
patients are aware that barbituric acid com- 
pounds are purchasable o\er the drug store 
counter, hence the precaution 

Absorption Etpenence has CQn\ance<i us 
that luminal is not absorbed from the n*all of 
the human stomach (ha^^ng found it un- 
altered in the \omitus of patients suffering 
from pylonc obstruction, after noting absence 
of b>'pnotic effect) not enough luminal to be 
of \alue was absorbed from the stomacli of 
Mr McC {August 8, 1929) on whom nrscc- 
tion was done for complete pylonc obstruc- 
tion It has no place in stomach surgery if 
one etcepts the rare instances m which p>Ionc 
stenosis and retention pta) no r61c 

In sharp contrast to the result just quoted 
IS the effect of luminal when introduced into 
the cacum It is ^ery similar to that follow- 
ing the usual oral administration We gamed 
much e^ncnce along this line from a 62 
year old man, Mr B {October, 1929), who 
wore a water tight mushroom catheter m 
a eweal fistula made for colon drainage and 
irrigation, he always seemed to react to the 
given dose m much the same way that one 
does when it is swallowed 

INDICATIONS 

One may be permitted a few random sug 
gestions regarding the particular fields m 
which luminal semi anTslhesia seems to he, 
or not to be, particularly indicated 

Luminal and nitrous o-ude gas penrat one 
to perform most of the abdominal operations 
with utmost faahty Not more than a 15 
grain dose has even been required m non 
toxic patients (with gas and occasionally a 
few seconds of ethylene while packing off) for 
cholecystectomy or for any other procedure 
dowm as far as the hysterectomy level The 
abdominal wall is not so flaccid as with deep 
ether or spinal anaesthesia, still, the field ex- 
posed IS quite adequate for ordinary purposes 

If extreme relaxation is essential to the suc- 
cess of an operation, one does well to employ 


outright spinal anesthesia, as for example m 
CO aptiDg the maigins of a large hernial open 
wg, or when compelled to resuture an abdom 
inai wound which has burst open 

A moderate amount of abdominal exploring 
is quite feasible under lummal and mtrous 
oxide gas though the patient exhibits more 
reaction than is the case when spmal ana^ 
thesia is used, still, one can readily palpate a 
large gall stone through a low incision or 
locate a pcivxc tumor through an opening 
high in the abdominal wall It may be added 
with propriety that modem diagnostic meth 
ods have considerably reduced the value or 
necessity of the one time complete manual ex 
ploration with attendant possibility of shock 

The radical breast operation is one in which 
luminal is particularly of value, for we fee! 
that the field is too high for spinal anxsthesia, 
nerve blocking is impractical, and infiltratian 
IS contra indicated in cancer For these rea- 
sons, one relied formerly on a deep general 
anaesthesia in the very patient whose post 
operative respiratory excursion was certain 
to be limited by the character of the work 
which had been done (pneumonia danger) 
Very httlc gas is required if 15 grams of lumi 
nal has been taken beforehand 

Luminal preparation would seem to be of 
especial value on toxic goiter patients who 
must be carefully protected from every m 
flucnce calculated to startle, fnghten, disturb, 
or annoy them VTidc such patients remain 
utterly oblivious to operating room surround- 
ings the administration of the nitrous oxide 
nc^ merely be suspended for a moment and 
they can be aroused sufficiently dunng thy 
roidcclomy for the operator to detect the need 
of an extra ligature, or to establish the pres 
ence of any vocal defect which may have been 
produced by injury to the motor nerve mech- 
anism of the larynx 

The minor anal and rectal operations, which 
usually require particularly deep anarsthesia, 
can, strange to say', be done most satisfactorily 
under lummal and nitrous oxide gas V> e hav e 
been the more impressed by this fact after our 
experience m treating secondary ischiorectal 
abscess in heavy drinkers who had proved to 
be most refractory ether subjects at the time 
of primary operations some years earlier 
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It may be stated ^\lthout fear of contra- 
diction ^at there are t^\o excellent reasons 
for stressmg the use of luminal on patients 
who are to have local anaesthesia (r) they 
naturally are undisturbed after luminal by 
the psychic elements connected with the in- 
jection of novocain, (2) luminal (and all 
barbitunc aad derivatives) are antagonistic 
m their action to novocain 

We advise caution in the use of luminal as 
prehminarj to spinal analgesia (i) Such pa- 
tients come to the table in a condition which 
renders them somewhat incapable of co oper- 
ating, hence a needle may be broken off by a 
sudden movement of the patient (2) The 
flow of spinal fluid is occasionally slowed be- 
jond reasonable limits by lowered blood 
pressure (3) The combined lowered blood 
pressure produced by both methods may be 
embarrassing temporariI> We were for a 
time unable to get it at all in one case though 
the patient recovered after transfusion, as has 
been stated 

Luminal is not to be administered, of course, 
m any of those abdominal conditions which 
contra-indicate fluid by mouth, viz pento- 
mtis, ileus, paralytic or mechanical, etc , nor 
m the treatment of surgical patients who are 
\omiting from any cause whatever 

DOSAGE 

We have used luminal in both sexes, in 
patients rangmg from ii to 70 years of age 
and in those of every size, type, and build 
without having encountered an individual 
idiosyncrasy in anyone who has taken an 
amount which experience had shown to be 
w ell within safe limits 

One IS aided in detenmmng the dose of 
luminal for an adult by several considerations 
Long use of it has shown 15 grains to be the 
mimmum serviceable amount for non-toxic 
adults This dose or less will then be given 
the patient who is (i) of low weight, (2) weak, 
(3) a good sleeper, (4) very plaad, and (5) co- 
operative A larger amount should be given 
the patient who is (i) accustomed to any 
sedative, (2) who has an increased metabohc 
(3) IS exatable, and (4) who is of very 
large size In the extremes of age the dosage 
will be cut down, of course 


In order to insure the maximum rest, most 
toxic thyroid patients are given 4 doses (i 5 
grains) of luminal per day upon entenng our 
hospital service During this period we are 
enabled to detect any unusual sensitiveness to 
the action of the drug, this is probably the 
one mfalUble guide to a correct estimate of 
individual requirements If all risk of cumu- 
lative intoxication is to be avoided, these doses 
must be omitted for a period exceeding the 
72 houm required for complete elimination 
before the immediate pre-operative treat- 
ment with a rather heavy dose is started 
We hav e learned when it is to be given from 
our experience with a few patients who have 
had the operation postponed after the luminal 
had been taken It has been noted that they 
w ere most soundly asleep at the end of 4 or 
even 5 hours, hence we shall proceed m future 
to give the prehminary dose 3 hours before 
operation, if given earlier than this, too much 
of the desired postoperative obhvion is lost 
A semi-an®sthetic dose, not exceeding 15 
grams, powdered in hot milk, maj be given 
all at one time 3 hours before operation with 
good effect to a patient whose tolerance is 
known and who has slept well naturallj or 
has done so on 2 to 3 drachms of paraldeh>de, 
provided the systohc blood pressure is above 
100 The advantages of this method are (i) 
the effect and more is thus secured on 
table and continued longer than did that 
which follow ed larger amounts given in broken 
doses in earher experiments, (2) the full sopo- 
rific effect IS obtained when most needed, (3) 
the cumulativ e nsk madent to larger amounts 
being in the sj stem is avoided during the 72 
hours of elimmation, (4) the patient is no’ 
awakened repeatedly, (5) the nurse is spaa-f, 
the responsibility of judging a patient’s 
as was the case when broken dos^-s v 
given m the earher senes 
While our expenence to date (Sept*-m^^ 
1929) indicates that 15 grains of " '•JL 

mimmum routine dose which mav 

to produce an effect that can be 
profound when given to average 
adults, It can by no means e 
alone produemg an anesthesia r - -c- 

ual who possesses a nom^^ f - 

drug, and it is not — 
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as e\en preliminary for mtrous OJOde anaiS- 
thesia on a loxtc tiijroid patient 

The toxic goiter patient, as we long ago 
learned, rapidly oxidtaes eiery sedalne, hyp- 
notic, and anxsthetic drug, hence it is futile 
and unsatisfactory to expect of her a physio 
logical response to the amount of luminal 
suited to an individual «ith normal metab 
oliszn We have gn en i8 grains if the basal 
metabolic rate has slightly exceeded 4-2o, 3i 
grams if it has approximated 4*35, 24 grains 
if It has been near 27 grains if the 

patient has seemed particularly unruly, though 
ue haxe occasionally used 30 grains Wc do 
not advise the use of more than 15 grains at 
one dose under any arcumsCance A larger 
amount should be gnen in broken doses oxer 
a period of 12 to j 8 hours while one is on the 
lookout for toiuc symptoms, thus carrying out 
a tolerance test But if, after all, the admitted 
variation in personal tolerance to luminal fas 
to other hypnotic drugs) leads now and then 
to underdosage first discovered on the operat 
ing table, one compensates with deeper than 
usual gas anssthesia, in extreme instances 
eth>lene, or very rarely morphine, is used 
Both are useful expedients, but neither is 
ideal Still, control of a patient in the operat 
mg room presents no problem 

POSTOPERATIVE 

Additional barbituric acid compounds 
should be used with caution after operation 
when the need for a postoperative sedative 
anses, for fear of cumulative toxic action of 
the drug When, however, we have grossly 
underestimated the preparatory dose of lumi 
nal calculated to give an uneventful post 
operative 24 hours we have accawonaliy 
supplemented it with satisfaction as follows 
We have given i 5 grams every 4 hours when 
patient was awake until marked effect was 
secured, plaang a defimte bmit of 5 tablets 
On September ig, 1929, a toxic goiter patient, 
had 18 grains before operation, &en 9 more m 
6 hours, 27 grains in all, with perfect result 
We have never considered this practice un 
reservedly advisable and, of course, the lummal 
effect cannot be so nearly perfect as when 
the entire fitting amount is given 6e/c?re opera 
tion, though It might be large in some cases. 


It must be mentioned that our routine prac 
tice IS to make use of the analgesic effect of 
pyramidon compound by admimstenng py 
ranudon 5 grams every 4 hours until $ doses 
are given after operation (the patient having 
been prepared with lummal), in the attempt 
to avoid use of morphine for postoperative 
suffering when present (Gasser) We do not 
claim that actual acute wound pain is satis 
factonly influenced by p>ramidon, but nu- 
merous aches and other evidences of post 
operative discomfort can be relieved to the 
extent that morphine is infrequently required 

Severe postoperative pain is occasionally 
experienced by patients who have been ade 
quately prepared wxth lummal The> require 
small doses of morphine, though m amount 
and frequency much less than others not so 
prepared, the effect of morphine being with 
them deep and lasting Here again lummal 
subjects differ but httlc from patients enjoy 
mg normal sleep in that both are awakened 
by great pam 

As stated, morphine is used by us for actual 
postoperative pain, but we strongly incline to 
other measures for the relief of an uncomfort 
able position, a desire to sleep, headache, ach- 
ing bones or joints, beat sensations, gas pains, 
bladder tenesmus, or nerv ousness (Sloiphine 
given the patient has often done more good 
(or an overworked interne or for a tired out 
nurse than for the patient who actually re 
cened It This is said without m the least 
implying bad faith ) 

A highly toxic goiter patient should be 
given >4 gram morphine just as soon after 
operation as extreme restlessness begins, no 
matter how satisfactory the pre-operative 
effect of a 30 gram dose of lummal has been, 
It seems better to add this small amount of 
morphine if needed after thyroidectomy, thus 
secunng almost immediate relief of symptoms 
rather than to wait for an almost incredibly 
large additional dose of lummal to take effect 

A singular postoperative paradox is main 
fest m a few patients after a large dose of 
lummal, vix , deep hypnosis interrupted every 
few seconds or minutes by brief periods of 
exatation, sometimes maniaod la appearance 
These sufferers are easily controlled by doses 
of morphine so small as to be ineffectual in 
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the absence of lummal Before giving a sec- 
ond drug ^\e alivays resort to the restraimng 
sheet, shut out noise and light, while here 
again employing the soothing touch and voice 
of a capable nurse This complication is for- 
tunately rare 

It IS to be noted that a small dose of mor- 
phine used after operation does not often cause 
the nausea and \ omi ting w hich seem to charac- 
terize Its use as part of a combined anTsthesia 

INTERRUPTION 

The duration of lummal hypnosis is mark- 
edly shortened and its intensity correspond- 
ingly lessened by an mtercurrent surgical 
operation under gas amesthesia, although the 
patienthasnot beenaw akened during the entire 
procedure This interesting fact is apparent 
to one who has in a few instances had to post- 
pone an operation after giving the lummal, 
and then, a few da>s later, after the same dose 
had been given had performed the operation 
An example follows after taking 15 grains on 
October 9, 1929, Miss B slept 20 hours 
Three da>s later, a cold having cleared up, 
she was given a like dose and operated on for 
inguinal hernia 3 hours later She slept for 
the succeeding 10 hours, that is, for a total 
of 13 hours as against the 20 hours durmg 
which no operation was done This instance 
is fairly typical of several others which have 
formed a part of our experience 

ADVANTAGES 

A surgical anesthesia produced by lummal 
and nitrous oxide gas (at times ethylene) has 
impressed us with certain definite advantages 

I There are no harmful pre-operative antic- 
ipations, the patient is not cognizant of trans- 
portation to the operating room, the sights, 
odors, and sounds which characterize this 
room fail to register, her condition closely 
resembles sound normal sleep, still she will 
sometimes ask a question and will usually 
answer one, the situation seems ideal from 
the standpoint of patient and operator alike, 
the needle pnck for local aniesthesia is imme- 
diately forgotten while there is little, if any, 
sense of suffocation accompanying the first 
inhalation of a general anesthetic 


2 During the operation a surprisingly small 
quantity and concentration of gas has been re- 
quired for complete satisfaction, consequently 
cyanosis and bleeding are diminished, while 
hemostasis assumes a new and unawaited 
facility 

3 After operation one sees practically no 
sweating and comparatively rarely any nau- 
sea The postoperative admimstration of 
fluids by mouth has m consequence largely 
supplanted the hypodermic and intravenous 
methods to the relief of the nurses and to the 
patient’s delight, if she has ever experienced 
these methods Her natural tendency to 
vomiting IS lessened, by this lummal method, 
as stated (Morphine and the other opium 
derivatives emplo> ed for purpose of induction 
have seemed, m the writers’ expenence, largely 
responsible for the vomiting occurring during 
and follow ing ansesthesias of whatever sort in 
which they play a role ) 

There is, too, a welcome postoperative 
oblivion of many hours’ duration (56 hours 
in one instance) It is unusual for the patient 
to recall any madent from the day of opera- 
tion, next day she often fails to recognize the 
day nurse who returns at 7 00 a m , to the 
latter’s great surprise — the patient having 
seemed moderately oriented, though sleepy, 
when she left at 7 00 the previous ev^emng 

4 An economic phase of the subject be- 
comes apparent when one reflects that a 
patient who is neither excitable, vomiting, 
suffering, nor disturbing the neighbors makes 
a minimum requirement upon the nursmg 
personnel 

We are convmced that lummal alone makes 
the ideal preparatory drug in doses of 12 to 30 
grams, given 3 hours before operation, it is 
rarely vomited, and no “supplementary” is 
needed as a rule The dose, 12 to 30 grains, 
has harmed no adult, if one excepts a few 
transient skin rashes, while 30 grains controlled 
perfectly the wildest toxic thyroid patient im- 
aginable, who had entered the hospital only 
10 days before operation, with basal metab- 
obsm rate of -}-i22 

We desire to express our appreciatiOQ of their suggestions 
to Professors Gasser and Gruber of the Pharmacology 
Department, Medical School, Washington Umversity 
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T he chief difficulties in uranostaphjlor 
rbaphy be in the production of ana^sthcsla, 
the securing of hsmostasis, and the sulur 
ing of the edges of the fissure m the palate The 
dangers and complications to be a\oided ate, 
dwuig the operation the inspiration of blood 
from the wound into the respiratory tract which 
may cause pneumonia, and, during and after the 
operation, infection of the wound and failure of 
the sutures to hold 

The indications for the operation depend 
primarily upon the age of the patient and the 
size of the fissure 

As to the age of the subject, while it is m) cus 
tom to operate on simple harelip and tissure of 
the alvenlar border from the eighth month on, I 
defer operation for fissure of the palate until the 
patient IS 4 scars of age, m order to maVe the 
operation easier and to asoid complications A 
delaj until the patient is 4 j ears of age docs no 
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harm, for, as the fissure has a certain tendency to 
contract, it is then decreased rather than m 
created in size 1 do not defer operation too long, 
bowescr, for it la easier to correct defects of 
phonaiion and pronunciation bv education if 
operation is performed at a telatisel) early age 
rurthcrmorc, the results are better if operation 
IS delayed than if done at the early age of 2 to 4 
years or the \er> earl\ age of less than s tears 
Also when the child is 4 or more tears of age it 
IS possible to perform the operation in one stage, 
particularly as the method I use does not con 
sume a scry long time 

As to the size of the fissure, the operation can 
be performcrl m all cases m which the fissure is 
not estrimely large and in which the lateral flaps 
arc not so small that there is not enough tiasue 
for a pUsuc operation, it is only in such cases 
that It IS necessart to wear a prosthesis or male 
an artificial palate 

PREriRATIOV FOR OPERATIOV 

fbe patient is given a purgative or enema and 
liquid diet the dav before the operation For 
Several davs before the operation the no«e and 
mouth are washed with gauze wet with a solution 
of zK per cent potassium chlorate and hvdrogen 
peroxide At the time of the operation the nose 
and mouth arc thoroughly disinfected with 5 per 
cent tincture of iodine, the excess being removed 
after 5 minutes bv washing first with 70 percent 
alcohol and then with alcohol and ether 

TECnNIQDb 

PosiUon of the txiUenl In order to prevent 
Wood from flowing from the wound into the 
respiratory tract during the operation, the pa 
tient IS placed on his back, with his head hanging 
over the edge of the table, that is, m Rose s posi 
bon, so that the respiratory tract is highest and 
the vault of the pharynx the most dependent 
part, thus allowing the blood from the wound to 
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Ft/? ? The \^hjJehMd m pbce 

flov. mto the \ault With the pauenl thus and 
uith proper hiemostasis, the anastheuc mas be 
given without danger of blood flowing into the 
respiraiorj tract The operator sits so that his 
knees are beneath the hanging head of the patient 
Anmihesia The Esmarch s mask covered with 
sterilized gauze is used to start the ancesthesia 
After the patient has been put to sleep I have 
this mask removed and, m order to continue the 
aniesthesta during the operation without en 
croaching on the field of operation, I use a 
Junker apparatus, the rubber tube being kept in 
the nostril during the operation As is usual in 
ear1> childhood, the amount of chloroform used 
IS reduced to a minimum that is stnctlj neces 
sarj In later childhood I use ether (Fig i) 
keeping the mouth open One important point 
IS that the mouth be kept « ide open during the 
whole operation This should be accompbshed 
by some means other than hav ing an assistant 
hold a gag in the patient’s mouth, particularlj as 
the assistant’s hands would encumber the field 
of operation, and also if the patient is not well 
ansesthetized, the hand gag does not stay in 
place but moves about allowing the mouth to 
close, thus interfering with the movements of 
the operator I therefore use ^Vhltehead’s gag 
This keeps the mouth wide open and it is not 
necessary for an assistant to hold the gag, the 
field of operation is not encumbered and the 
spatula of the Whitehead gag keeps the tongue 
depressed without the aid of an assistant, and the 
necessity of tongue lorceps is eliminated (Fig s) 



f>S 3 Sponge holder iMth sponge 



f lo 4 LibcraljR* mcistons 

l/trinojlaus HTmostasis is accomplished bv 
means of gauze sponges mounted on a sponge- 
holder w jth a long handle This holder xs manipu 
laicd by an assistant If it happens that quite 
a large amount of blood accumulates m the 
pharynv, a forceps holding a sponge mav be 
introduced into the pharynx one or more times 
and turned around so as to absorb all the blood 
and dry the cavitj En my clinic to keep the 
blood out of the operating field, I also use an 
aspirating pump which is run by an electric 
motor 

Freshening oj the edges of the uound and 
tachment of a flromucous fiap from the bone of 
the palate The two edges of the fissure in the 
pahte are freshened with a small bistoury I 
then make two linear incisions, hberaimg in- 
cisions, near the two alveolar borders and parallel 
to them , they extend down to the bone and from 
the canane tooth to the posterior border of the 
bony palate {Fig 4) 

To detach the fibromucous fiap from the bone 
of the palate I use a “periosteum detacher,” 
with a posterior bend which I devised and had 
made especially to make this detachment easy 
and rapid The periosteum detacher is intro- 
duced mto the incision and the fibromucous flap 
IS detached from the bone to the fissure, thus 
creating two flaps which can be moved toward 
the roidhne and brought together without ten- 
sion (F*gs s and 6) 

Suture of the edj^es After these two flaps have 
been made the edges of the fissure are sutured, 
the two bridge flaps which have been detached 



Fig s Penosteutn detacher with a posterior afi„le 
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hg j The Rr\erc(in n(p<ll< with Dj-ht boltirr 

being moNcd lo the midlme As n js hard, even 
V. jth a small needle w ith the u<ua! curi c, to applj 
sutures m the small mouth of a child and as u is 
a slow process because the needle has to be 
passed through one edge and then removed and 
reinserted m the needle bolder before passing 
through the other edge I use Reverdm s needle 
vwth a movable c>e attached at right angles to 
the holder (.Figs 7 and 8) 

As this needle has onl> a slight curve it can 
easily be threaded with silk and passed through 
both edges of the hssure the silk suture is cai^ht 
with toothed forceps, the eje 0/ the need/e 
opened, and the needle removed without the 
thread The two long ends of the thread are then 
caught and held v. ith a Ptan’s forceps The other 
sutures are then put m, but are not tied unbi 
after thej are ail in place Enough tissue must 
be caught on each side that sutures will hold 
The two liberating incisions along the alveolar 
borders remain open and ace ev en widened bj the 
two flaps being brought together m the nvaitne, 
but as the bone lies beneath them that does not 
make 4n> difference for thej soon fill with granu 
lations The suture line is washed with alcohol 
and the gag removed 



rOSTOPEH ITtV E TRE VTJtENT 

rhe p itien t is isolated in a toont that is dtml^ 
lighted and no one admitted etcept those who 
have to take care of him this is so tnat he ndl be 
as quiet as possible and not talk or eat For the 
first 3 dajs afitr the operation he is not given anv 
food 6j mouth Nutrition and blood pressure 
are kept up by proctoclysis and rectal nutrient 
enemas After 3 days he may be given wiierard 
coffee with milk bv mouth, through a rubber 
lobe The mouth is cleaned every day with 
sponges wet with bone acid solution, and the 
suture fine is bathed with so per cent alcohol 
The sutures are removed in two stages, the first 
ones m 10 days and the rest m la to s$ days 
boon after this, education m phonation and pro 
nuncration is begun 

RESMTS 

With this method the results have been good 
in all cases, there have been no deaths and the 
plavUC results have been good As to education 
m phonetics, phonation, and pronunciation if 
this has been earned out diUgentU over a long 
period of time, great improvement has resulted 
In the majority of cases particularly when the 
child begins to understand how essential it is that 
he learn to speak correetK , and he works mtelli 
gently himself 
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IROM lllL LABh\ CLJNIC 

THE SURGICVL JIANAGEMENT OF PHARYNGO-CESOPHAGEAL 
DIVERTICULUai 

Baspd Upov Opfratue Expcriencc with Tuest\-Ovf Cascs‘ 


I K VNk II LAin \, 

T HF earliest report of a case of oesophageal 
diverticulum found in the literature was 
made bj Mr Ludlow, surgeon of Bristol, 
England, in 1767,10 Mdtcal Obseri.aliomand In 
qmnes, under the title of “A Case of Obstructed 
Deglutition from a Pfcternatural Dilatation of, 
and Bag Formed in, the Pharv nx ” The speamcn 
recovered at autopsj was prepared and preserved 
m the Hunterian Museum During the eight- 
eenth centurj six further references to similar 
lesions appeared m the literature, from Italy and 
German) In i8i6, in the volume of Surgical 
Obsmations, Sir Charles Bell published a paper 
entitled “A Praternatural Bag Formed by the 
Membrane of the Pharjnx ” In this article ap* 
peared an illustration showing a bag defined in 
the text as a protrusion of the inner coat of the 
pharjnx through the fasciculi of the constrictor 
pharyngis Medical literature throughout the 
nineteenth century contains a good many refer 
ences to this subject, but it remained for Zenker 
and von Ziemssen in Krankheilen des Oesophagus 
m 1877 to clear up the confusion and discussion as 
to the etiology and symptomatology of the con 
dition These authors made a careful study of the 
literature, which included 23 cases previously re 
ported, and added 5 cases of their own, all of 
which came to autopsy From the postmortem 
examinations, they verified the classification of 
traction and pulsion diverticula, and one of these 
terms is now commonly used in describing such 
neoplasms 

Rokitansky in 1840 first correctly described 
traction diverticula as produced by outside trac- 
tion on the cesophagus usually from the cicatrix 
of a previously inflamed lymph node These 
diverticula have a characteristic funnel shape 
They may occur at any age, even in childhood 
They rarely cause symptoms during life because 
the end of the sac is usually directed upward or 
horizontally forward rather than downward, and 
because the muscle layer is usually involved and 
by its contraction keeps the pouch empty The 
site of the traction diverticulum is always in the 
(esophagus itself, usually on the anterior w all and 
most commonly at the bifurcation of the trachea 

*Re2d before tbeSoutbero SurgicAl Assocu 


[ n I V C S , liosTOv 

Pulsion diverticula, on the other hand, have 
been shown to be of entirely different origin 
They are located on the posterolateral wall of 
the pharynx just above its junction with the 
oesophagus They project from between the 
fibers of the inferior constrictor between the 
transverse and oblique bundles of the crico- 
pharyngeal division of that muscle The pouch 
of the diverticulum is located m the prevertebral 
space behind and usually to the left of the oesoph 
agus between the layers of the prevertebral and 
pretracheal fasciai The shape of the pouch is 
sometimes that of the finger of a glove The 
small diverticulum lends to be spherical and the 



Fig I Illustration showing diagrammatically the cliiler 
ent stages of diverticula Early, A, intermediate B, late, 
C, and the point on the posterior wall of the pharynx be 
tween the fibers of the crjcophaougei muscles through 
which the sac emerges (pharyngeal dimple), D This draw 
ing illustrates diagrammatically the relative change in the 
position of the true openmg into the cesophagus and the 
opening into the diverticulum m theearlj.A, intermediate, 
B, and late diverticula, C 
MS Atlanta Ceorgu Dtcemberii 1979 
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liR 2 ^ho>Mns the smallest t)'pe of <r«i|ihaf;cal lailsion eaNiverliculum This «c will ju»l about implant in the 
ouerticulum This l)Te uo« not l«n(l itself to two stiRc wound with the dome up to or barclj above thesbin level 
operation as described in the te*t as it is loo small to Fig 4 A more or less glove fmRer shaped pharyngeal 
implant in the wound In this tjpe it is better to dela> (esophageal diverticulum This tviie is sufTiciently long 
operation ujjtil it has increased in sue reaifily to implant in the wound wiin the clome well above 

Fig 3 The typical medium sued phar) ngeal (csophag the sbn level It is the easiest type upon which to perform 

operation 



Tig s Showing the principle of two stage removal of 
cesophageal diverticula The sac has been completely dis 
sected from its bed m the superior mediastinum when 
large or from behind the (esophagus when small and im 
planted in the incision in the neck 

Note that as discussed in the text, thelower angle of the 
neck of the sac has been completely dissected from the 
longitudinal cesophagus and also that the sac has been so 
implanted in the wound that there is no angulanty of the 
ccsophagus 


hrger ones pear shnped The opening into the 
$ac IS large in proportion to the size of the pouch 

(Esophageal diverticula are more common in 
men, the ratio being about four to one It is i 
condition of middle or advanced age 

ludlow believed that the etiology of this con 
dition was traumatic and due m his case to the 
swallowing of a cherry stone Sir Charles Bell m 
1816 stated that he believed the condition to be 
due to distention of the pharj nx from meflectual 
attempts to sw allow , thus causing a protrusion of 
the inner coat of the phar> nx through the bundles 
of the inferior constrictor pharj ngis This theorv 
— that the diverticulum is a protrusion of the 
mucosa through the musculature of the pharynx 
due to abnormal mtraphary ngeal pressure, plus 
IcKalized weakness at the so called pharyngeal 
dimple IS still acceptable today The pharyngeal 
dimple IS the central point m the posterior w all of 
the pharynx between oblique fibers of the crico 
pharyngeus where that muscle splits off from the 
inferior constrictor to become longitudinal (Fig 
iD> 

The symptoms of cesophageal diverticulum, as 
described by Hugo Starck in igoo, are prodromal 
direct, and indirect Prodromal symptoms con 
sist of expectoration of mucus clear or purulent, 
dryness, and a scratchy feeling m the throat, 
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Tis 6 Fis 

Fig 6 ShomngdiagrammaticalI> the separation of the 
adhesions and fibers of the cncopharyngei muscles from 
the neck of the sac and the longitudinal cesophagus m order 
to o\ ertome the angulation which occurs here as described 
m the tett 

Fig 7 Showine diagrammatically the sac pulled to the 
side upon which the skm incision has been made (left) and 
the adhesions and fibers of the cncopharyngei on the nght 


7 F'S 8 

between the neck of the sac and the longitudinal cesophagus 
being separated to make complete delivery of the sac pos 
sible 

Fig 8 Showing diagrammatically the neck of the sac 
completel> freed of its attachments to the longitudinal 
cesophagus and ready for implantation m the wound Note 
the change m angles in the lower and upper points where 
the diverticulum joins the cesophagus 


salivation, a choking sensation, at times a feel- 
ing of a foreign body m the throat, and at times 
a fear of swallowing because of the feeling that 
food may stick in the throat These are the 
symptoms which are associated with a very small 
diverticulum, an example of which is shown m 
Figure 2 

As soon as the sac attains sufficient size (Figs 
3 and 4), direct symptoms appear These include 
the inability to swallow large particles of food at 
first, then smaller particles, then semi solids, and 
finally, m the extreme cases, patients are unable 
to swallow even fluids The obstruction is due at 
first to pressure of the sac, filled with food, on the 
asophagus to which it lies parallel The final 
obstruction is largel v due to the fact that the diver- 
ticular opening in the cesophagus is so dragged 
down by traction on the sac that it is no longer 
lateral, but transverse, and the direct opening 
into the cesophagus becomes a lateral slit-like 
orifice (Fig i,a, b,c) 

Regurgitation is always present, occurring 
usually during or after meals It is frequently 
spontaneous, but is often accomplished by finger 
pressure over the sac or by the assumption of 
certain postures Regurgitated material is made 
op of food from a former meal mixed with mucus 


and may or may not be putrefied It differs from 
vomitus in that it contains no hydrochloric acid 
Gurgling noises m the throat frequently appear 
due to the mixture of air and food within the sac 
Sometimes as a result of the pressure from a 
large sac distended w ith foods, hoarseness occurs 
X ray examination of the sac filled with bis- 
muth shows the diverticulum to be spherical or 
pear-shaped with a definite, flat fluid level readily 
demonstrated (Fig 3) 

The treatment of oesophageal pulsion diver- 
ticulum other than dilatation, which gives only 
temporary relief, is surgical, and in an operative 
experience dealing with 21 of these cases, we have 
had an opportunity to become acquainted with 
some of the commonly accepted measures as well 
as with some of the things which should not be 
done in operating on these patients 
Mention is made of the number of cases op- 
erated upon (1) to prove the relative safety of the 
operation, and (2) to demonstrate that we have 
operated upon a sufficient number of these pa- 
tients to have encountered most of the mistakes 
and difficulties that may present themselves dur- 
ing operation and to have developed procedures 
to overcome them This paper is written with the 
hope that a discussion of these difficulties and the 
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fig 9 Shomnj'du^ramjnatiCJsJJy 
at point where neck of diverticulum joins the oesophacua 
infenorly when sac is not completely dissected and im 
planted high Showing also the tendency of food to pass 
into the sacbeforeitsremoval.or the sinus afeerits removal 

procedures we have developed to overcome them 
ma> be o! service m preventing others from maV 
mg similar errors 

The average age incidence in our scries is 67 
The specific ages are as follows 43, 43, 46 46, 
48, 49 5*> 54. 55 55/ 59. 60. 60, Or, 67, 6 i, ?o, 70 
77 76, and So 

All patients were operated upon b> the two 
stage nroceduri. In a majoritj of the cases local 
anistnesia was used and today cervical block is 
used in all cases unless, as occasional!} happens 
the patientdemandsageneralanaisthctic, in which 
case elh>lene is emplojcd AH patients arc swal 
lowing quite well Two require the occasional 
passage of olive tipped ccsophageal bougies There 
has been no mortality 

As the result of our experience w ith these cases 
wc feel that the two stage operation is now so safe 
and the second stage so easy to do and productive 
of so little discomfort to the patient, that wc have 
no interest in any one stage plan of removing such 
diverticula Based on our experience wc feel that 
should a patient die, after removal of an oesophag 
cal diverticulum m one stage such a fatality 
would probably not have occurred had the opera 
tion been done by the two stage method 

The general plan of the two stage removal of 
ccsophageal diverticula consisting of the com 
plete dissection of the sac and Us implantation in 
the wound as the first step and the removal of the 
sac at a second stage to to 12 days later when the 
fascial planes in the neck have become occluded, 
is very well understood (Fig 3), but experience 



with the operation has led us to develop pro 
ccdurcs which, m our hands, have diminished 
the immediate complications and have improved 
the remote results of the operation 

One of the fundamentally essential features of 
the operation is that an adequate exposure be 
hid of the neck of the sac and also of that portion 
which descends into the mediastinum To accom 
plish this we have made our incisions extend from 
the level of the cricoid cartilage in front of the 
sternomastoid muscle well down to the region of 
the clavicle In all of our operations we have 
approached the diverticulum by incisions on the 
left side of the neck The incision is deepened 
until the internal jugular vein is exposed at which 
point the middle thyroid veins running from the 
internal jugular to the thyroid glands are ligated 
With these tied, the incision can be deepened lo 
the common carotid artery, behind which is 
found the inferior thyroid artery, which is cauglii 
between clamps, cut and both ends ligated Uc 
have usually cut the omohyoid muscle at its 
tendinous portion and have turned the anterior 
belly forward This step is not always nectssarv 
although It is our belief that a better exposure of 
the neck of the sac may be obtained when this is 
done 

With the inferior thyroid artery cut and h 
gated it IS now possible to turn the entire lobe of 
the thyroid gland forward so that the lateral wall 
of theersophagus and the side of the diverticulum 
when it IS small, or its top, when it is large md 
intrathoracic, is plainly visible 
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Fig ir Showinfe a combination of two mistakes which 
cause postoperatu e difTiculties Because the neck ol the 
sac has not been completely dissected at its infenor angle 
and on its right side, where the diverticulum joins the 
CEsophagus, a high implantation of the sac on the skin has 
pulled the cesophagus to one side and angulated it As 
stated in the text, these two technical errors direct food 
into the sac, the sac becomes distended, and m some in 
stances necrotic After the sac has been removed this 
partition directs food along the sinus and keeps it open 
(Compare with Figure 7 ) 

The sac is grasped with blunt edged tenaculum 
forceps of the Babcock t>pe and is gently dis- 
sected from Its bed behind the oesophagus or in the 
superior mediastinum 

There are txvo points here with which, in our 
early cases, we had difficulty, and concerning 
which I wish to speak First, it is most important 
that all of the adhesions of the sac to the longi- 
tudinal wall of the oesophagus (Fig 6) in back and 
on the opposite side behind the cesophagus be 
most carefull> and most painstakingly freed 
This involves gentle upw ard traction of the sac, 
good exposure by means of long bladed retractors 
placed behind the longitudinal cesophagus, and 
verj careful dissection of all adhesions and crico- 
pharjngeal muscle fibers until the entire sac of 
the diverticulum rolls out so freely that by trac- 
tion on the sac the oesophagus can be so rotated 
that the right side of the neck of the sac can be 
visualized, demonstrated, and completely freed 
(Fig 7) If this step in the operation is not car- 
ried out, It will not be possible so to implant the 
sac m the wound that complete removal of its 
mucous membrane lining will be possible at the 
second stage procedure Incomplete separation 
of adhesions between the neck of the sac and the 



Fi{, 12 Showing the proper position of the sac after 
the wound had been reopened, the sac implanted at its 
proper level on the skin, and the cesophagus replaced in its 
proper median position Showing also the catheter passed 
through the diverticulum down the cesophagus into the 
stomach and sutured by pur«e string suture into the dome 
of the diverticulum when immediate feeding is necessary 
Note that the proper dissection of the lower angle of the 
diverticulum and cesophagus is diagrammatically shown 

right side of the cei>ophagus prevents adequate and 
entire delivery of the sac (Fig 8) 

The second point we have learned, and failure 
to appreciate which resulted m some undesirable 
complications m our first cases, is that it is 
necessary so completely to dissect the neck of the 
sac of the diverticulum up to the point where it 
joins the cesophagus that its angular relationship 
with that structure is exactly reversed In Figure 
9 we find that the undisturbed relationship be- 
tween the neck of the diverticulum and the 
longitudinal wall of the cesophagus is such that 
the two walls will be practically parallel, forming 
between them the sharpest form of an acute 
angle Again looking at Uie same illustration and 
observing the relationship of the upper wall of the 
neck of the diverticulum, w e find here almost the 
widest possible form of an obtuse angle So com- 
pletely must the dissection of the inferior and 
lateral walls of the neck and walls of the diver- 
ticular sac be made that it can be turned upward 
so as to cause the inferior acute angle (Fig 9) to 
become an obtuse angle (Fig 10) and the superior 
obtuse angle (Fig 9) to become an acute angle 
(Fig 10) If care is not taken to make this dis 
section carefully and completely up to the neck 
of Uie sac before the dissected sac is implanted in 
the wound, swallowed food will still tend to enter 
the sac because of this undissected partition 
(Figs 9 and 11) and, as has twice happened in 
our experience, the accumulation of food within 
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I iR 13 Showing ihe wound opened A The poruon of the sac implanted on the 
skin cut oil B the mucosa separating from submucosa C the separated mucosa puUed 
out and being cut aw-ay D tne denuded submucosa free in the wound T the remnant 
of mucosa in the neck of the sac has been freed from the submucosa and pushed down 
into the wound and the canal made by the denuded submucosa is packed with bone 
ointment gau« to pre'ent leakage 


the sac so distends its walls that necrosis of the 
sac results, requiring Us premature opening A 
further disadvantage of leaving part of the in 



Fig 14 Showing diagrammalically m \ the improper 
level down to which the mucosa of the sac is freed and cut 
off inB thetypeofdefectinthelateralwallofthecesevha 
gus which will result from cutting the mucosa off flush with 
the longitudinal wall of the ccsophagus and in C adia 
grammatically exaggerated narrowing after heahng (with 
out suture) A representstheproperJevelatwhichmuaisa 
should be cut off B the excess of mucosa to prevent nar 
rowing afterhealing and C healing with theertracuffand 
without narrowing 


fenor wall of the sac adherent and undissected 
from the longitudinal wall of the CESophagus is 
that such a partition at this point tends to catch 
food and guide it outward along the operative 
sinus rather than to direct it dow-nward along its 
natural and proper course This results m food 
being discharged through the side of the neck for 
a long time after operation, and also closure of 
the sinus following the removal of the mucous 
membrane at the second stige procedure is de 
la>ed 

With the lower angle of the sac completel} 
freed, as described, it becomes possible so to 
implant the sac in the wound that the bod> of 
the sac is a little higher than the neck of the sac 
thus maintaining the obtuse angle at the point 
where the neck of the sac joins the cesophagus 
inferiorl} and preventing food from passing out 
into the sac and distending it (Figs 5, :o, 12) 
as alreadj mentioned W'e have described this 
step m a previous discussion of this subject, and 
we believe that it is an extremely important point 

One must use care in the implantation of a 
large diverticular sac into the wound that the sac 
IS not pulled too far out into the wound, thus so 
angulating the oesophagus that obstruction oc 
cursfFtg ii) With the wound open and the sac 
expo^, the implantation must be tested so that 
a point IS found on the wall of the sac to w hich the 
skin can be attiched without distorting and dis 
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Fjg 15 Showing a method of separating and splitting 
the entire thickness of the implanteo portion of the sac at 
Its upper and lowermost pomte so that the implanted por 
tioa of the sac is coa\ertcd into two flaps from which the 
mucosa can then be readil> \isualized and separated from 
submucosa down to within half an inch of the longitudiiul 
cesophagus as described m the text Separation of the 
mucosa from the submucosa sa\es difficulties with the 
internal jugular and common carotid 

locating the cesophagus from us natural median 
position 

We have in our earl> etpenence twice been too 
anxious to obtain too complete implantations of 
large sacs upon the skin, with the result that we 
found our patients unable to swallow even liquids 
on going back to bed In these cases w e reopened 
the wounds on the second and third da>s, replaced 
the cesophagus in us normal median position, and 
resutured the sacs in the wounds at proper levels 
In both of these cases we opened the apex of the 
sacs, as they were implanted in the skin after 
correcting the oesophageal angulation, and in 
serted catheters dowm the oesophagus into the 
stomach in order to be certain that the patients 
would receive food and fluids The catheters 
were held in by purse-string sutures and care was 
taken to wall off carefully the surrounding skin 
and wound while the sacs were being opened 

(Fig 12) . 

This IS a valuable measure to bear m mind, we 
believe, and can well be employed in any case m 
which there is difficulty in swallowing after the 
fust stage operation 

Dissections of the neck of the diverticular sac 
must be done with great gentleness and care, as, 
in one’s enthusiasm for a complete separation of 
the two structures, it would be very easy to carp 
the dissection through the wall of the neck oi the 
diverticulum and thus produce leakage, soihng, 
and a possible serious cellulitis We have never 
had the misfortune to open the sac of an oeso- 
phageal diverticulum during its dissection, 
do reali2e how easily and unknowingly it could 
be done 



Fig 16 Sbownng diagrammatical a sac which has 
retracted into the wound at the second sUge operation 
Unfortunately, they are not all as readily demonstrated as 
this when they ha\ e retracted from their sLm unplan tation 
into (he wound 

In our experiences, we have learned that it is 
easiest to operate on pauent<s with large diver- 
ticula While the removal of large diverticular 
sacs from the mediastinum is often difficult and 
demands great technical skill, the size of the 
sac readily permits of its being so implanted m the 
wound that the dome of the sac projects well 
above the level of the skm, and m spite of the 
shrinkage and retraction of the sac into the 
wound, which occurs in all cases in the interval 
between the first and second stages of the opera- 
tion, the dome of the sac sull projects well above 
the skin level when the second stage of the 
operation is done, so that second stage procedures 
under such conditions are extremely simple The 
dome of the diverticular sac may be cut off just 
above the level of the skin With tacking forceps 
the mucous membrane lining of the sac may be 
grasped and by blunt dissection with scissors, be- 
cause of the oedema and thickening, easily sep- 
arated from the submucosa with very little 
bleeding down to the point where the mucous 
membrane lining the sac joins the mucous mem- 
brane lining the longitudinal cesophagus (Fig 
13, a, b, c, d ) 

It IS important in removing the mucous mem- 
brane that all of It is not removed exactly to the 
pomt where the mucous membrane of the diver- 
ticular sac joins that of the longitudinal oesopha- 
gus (Fig 14 a) If too much mucous membrane 
IS removed, as wnll be seen by Figure 14 b, 
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Pig 17 bhoning a di%erticabr sac loo small to reach the sUn implanted >a the 
nound and anchored at its dome to the outer liorder of the preth>roid muscles to 
facilitate its demonstration and re isolation at the second stage operation On the 
neck of the sac the dotted lines represent the Icsel at which the lajers of the sac are 
cut across at the second stage ana (he insert shows this done without dtsturbint, the 
neck of the sac tn the insert one sees the mucosa and submuiosa at the second stage 
rcad> for separation as shoum in the nett illustration 


closure of the hole in the posterior wall of the 
cesophagus, which represents the opening into 
the diverticular sac can be accomplished onl> b\ 
cicatricial contracture and so (Fig 14 c) will result 
in narrowing of the cesophagus 
We had such an etpenence in some of our 
cases and in these patients it is necessarv occa 
sionallj to pass bougies 
We have suggested and now practice the plan, 
at the second stage of the operation of passing the 
finger down the sac of the diverticulum with its 
top cut off until the finger tip just reaches through 
the opening into the longitudinal canal With the 
finger in this position the length of the wall of the 
diverticular sac can be measured on the examining 
finger and the finger withdrawn for about a half 
an inch to allow for a cuff of mucous membrane to 
be left at the neck of the sac (Fig 14 a) An 
amount of the mucous membrane w hich has been 
separated down to the neck of the sac and which 
will correspond with the measured length of the 
sac wall less one half inch which has been allowed 
for a cuff of mucous membrane at the neck of 
the sac can then be removed (Fig 14) 


Ifan> dilTicultj is encountered in separating the 
mucous membrane from its undcrljing submu 
cosa, the wound can be opened above and below 
the implanted sac, the entire thickness of the sac 
rcadil> separated from its implanation m skin, 
subcutaneous fat and muscle, and an incision can 
be made with scissors at the lowest and upper 
most portions of the sac through all hvers from 
the level of the skin down to within one haff inch 
of the neck of the sac This converts the sac into 
two flaps as shown in illustration (Fig 15) ''"d 
permits of removal of the mucous membrane or 
all layers of the sac down to the point one half 
inch from the cesophagus itself Preservation of 
the layer of submuCosa and separation of the 
muco>a from it particularly on the outer side 
prevents injury to the internal jugular vein and 
common carotid artery at the second stage 
operation 

The firet stage removal of small ersophagea) 
diverticular sacs is much easier than the removal 
of the large intrathoracic ones, but the manage 
ment of small sacs which do not reach to and re 
main above the skin level when implanted into 
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Fir 18 The submucosa IS shown grisped bj hxmostats 
and the mucosa separated and cut off deep m the canal 
made by the remaining submucosa This mucosa is sho\vn 
pushed into the opening in the oesophagus at the neck of 
the diverticulum in the following diagrammatic illustration 
(Fjg 19) Kote that this makes the dissection of the 
mucosa from the underlying structures within a canal of 
submucosa 

the wound is not b> an> means so eas> All sacs 
which at the time of implantation m the wound, 
that IS at the first stage operation, reach onl> to 
or just above the level of the wound, will, as the 
result of cedema and thickening, retract into the 
wound belowr the le\el of the skin at the end of 10 
to 12 da>s (Fig 16), when the second stage pro- 
cedure IS contemplated Many sacs will be found 
which are so small that the> do not reach even 
to the level of the skin when implanted m the 
wound 

While large sacs are easy to remove at second 
stage operations, it is not desirable to delay re- 
moval and to subject patients to the constant 
annojance caused by the presence of small sacs 
while the> are attaining sufficient size to make it 
possible to implant them on the skin Further 
oiore, it IS desirable to remove the sacs of oeso- 
phageal diverticula before they have descended 
deeply into the mediastinum, thus necessitating 
the opening and exposure of that cavity to the dan- 
ger of infection It is likewise quite as desirable to 
remove small sacs as large sacs by two stage pro 
cedures in order to av oid the dangers of cellulitis 
and mediastimtis 

It must be realized, however, we believe, that 
there are diverticular sacs so small that they do 
aot lend themselves to two stage procedures 
(Pig 2), and one must wait, m such cases, until 
the sacs have reached such size as to permit of dis- 



Fig 19 Showing diagrammatically the mucous mcm 
brane dissected from the submucosa, cut off, and pushed 
down into the div erticular openmg into the cesophagus, and 
the canal of submucosa from which the mucous membrane 
has been separated, which is to be packed with boric 
ointment or vaseline gauze 

section, anchoring m the wound and second stage 
management 

In small sacs, of the size of the diverticulum 
shown for example m Figure 3, after the com- 
pletion of the dissection of the sac, we have 
anchored the top of the sac to the prethjroid 
muscles, as shown m Figure 17 making no attempt 
to bring the sac up to the skin 

The fixation of the neck of the sac to this point 
makes it eas> to find the sac when the wound is 
reopened at the second stage operation, and like- 
wise prevents the retraction of the sac into the 
space behind the cesophagus from which it was 
removed When the sac is not fixed at this point, 
due to the fact that all tissues m a reopened w ound 
appear much the same, it is not easy immediately 
to locate the diverticulum implanted m the 
wound With the plan outlined, however, the 
sac can be verj readily found by the easy demon- 
stration of the upper and outer fibers of the 
sternohjoid muscle to which the sac has been 
sutured Care should be taken that the sutures 
which fix the sac to the muscle do not penetrate 
all the walls of the sac and produce leakage, but 
pass only through the outer w alls of the sac 

The second stage removal of all of the walls of 
small diverticular sacs has caused us some un- 
easiness because of the fact that it is necessary , m 
the removal of the walls of these small sacs, to 
reopen mto the space behind the cesophagus from 
which the diverticulum has been removed, neces 
sitatmg packing this space, and, m our opinion, 
producing at least a slight danger of cellulitis and 
mediastimtis To overcome this danger, we have 
emplojed the following scheme 

The small sac is detached at the second stage 
operation from its attachment to the sternohjoid 
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muscle, and the top of the sac is cut off with sas 
sors, at the dotted line in Figure 17 and as shown 
in the insert in Figure 17 This exposes the sub 
mucosa of the sac, which can be grasped as m 
the second stage removals of the large sacs, and 
the mucous membrane can be separated from the 
thickened and cedematous wall well down to the 
point where the sac joins the ccsophagus fFig 18) 
The openings m the small sacs are so small that 
there is no danger, as in the large openings of the 
large sacs from narrowing of the oesophagus with 
cicatrization of the defect m its wall With the 
mucous membrane removed from the sac, the 
excess of sac wall can be cut awa>, care being 
taken not to open the cavitj behind the oesopha 
gus from which the sac was removed at the first 
operation, and which is now well walled off bv 
organizing exudate With the excess of sac wall 
cut awa>, a small strip of boric ointment im 
pregnated gauze is passed down into the sac 
canal pushing any loose mucous membrane 
ahead of it into the ccsophagus, as the wound is 
closed about the drain When the mucous mem 
brane has been freed and pushed into the ccsopha 
gus this waj (Fig 19), with boric ointment 
gauze, there has been but ver> little sccondar> 
leakage of food and fluids following the second 
stage removal of the sac This is particular!} 
true if the dissection of the sac has been carcfull) 
earned out about the neck of the sac as described 
earlier m the paper 

In the beginning of our experience « ith the two 
stage removal of msophigeal diverticula, dram 


age of food and fluids through the side of the neck 
occurred for a considerable time, often 3, 4, and 
5 weeks, but since we have learned to make com 
plete dissections of the neck of the sacs, to sep- 
arate mucous membrane from the thickened wall 
of the sac, and in large sacs to implant the sacs in 
the wound at aslightl} higher level than the neck 
of the sac we have had no difficult} with pro- 
longed leakage through the wound in the neck and 
closure has frequent)} taken place within lodavs 

COVCLUSIOVS 

The two stage operation for ccsophageal diver 
(iculum IS a safe one 

Proper dissection of the neck of the sac and 
high implantation of the sac overcomes manj of 
the postoperative di/TicuUics of the operation 
A plan is presented for the implantation of 
small diverticula uithm the wound, and also one 
for the excision of the mucous membrane lining 
the small implanted sacs without reopening the 
space just m front of the prev crtcbral fascia 
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I HE SIGNIFICANCE OF RENAL COUNIERBALANCE IN RENAL 
SURGERY 

With Reference Particul\pl\ to thi 1 flatmI' nt of Uml\teral and BilatepalH\t)ro- Angular 
Ureters and H\DRONFpnROSis, with \ Dfscription of an Operation for this Condition 

rR\NK HINMAN, M 1> r\CS Si\lR\\cisco 


C ONSERVATION of renal tissue is the ob 
jective of modern renal surger> Experi- 
mental work demonstrates an ability of 
repair sometimes most remarkable, findings that 
are being idely confirmed b\ clinical experience 
The grow mg interest and success m the surgical 
repair of ureteral and ureteropelvic conditions of 
obstruction is good e\adence of this The rela 
tivel} small amount of functioning renal tissue 
necessary to maintain health is being more and 
more appreciated, and many patients with ad 
\anced renal insufficiency who formerl> were 
pronounced incurable, are now given the benefit 
of surgery with recovery of sufficienc> One can 
remove eventually as much as 75 per cent of the 
total renal mass and the animal will live in good 
health In other words, given the equivalent of 


four kidneys, in\ one is capable of growth and 
an increase of acti\atj for all if three are removeil 
separately at sufficient intervals for the gradual 
optimum stimulation of the remaining portion 
The compensation is effected by an hypertrophy 
of secretory units Each does more work more 
continuously than before so that in the end the 
total work done is the same 
In the enthusiasm of conservation, certain fac- 
tors that control compensatory hypertrophv are 
very apt to be overlooked Of two kidneys, one 
alone may be injured and the compensatory hy 
pertrophy of the opposite side w ill be proportional 
to the extent of the injury When diffuse or total 
on one side, the opposite gets maximum stimula- 
tion Often injuries are localized or circumscribed, 
and then the uninjured units of the injured side 



Fig I (D H , No 3603) Drawing to illustrate the method of nephrostomy and placing 
of nephrostomy tube so as to splint the upper ureter after it has been straightened This 
case also illustrates the angularity de%el(q}ing above the point of obstruction m the upper 
ureter the obstruction being due to a small aberrant vessel At operation the vessel was 
divided and the ureter straightened and freed of its adhesions and held in lU straight 
position by a nephrostomy splint as illustrated Postoperative results excellent 
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are stimulated equall> nith the total units of the 
opposite side the maximum stimulation of which 
is diminished b> their rclatuc aliilit> and num 



I ig 3 Photograph of nephrostomy probes which are 
passed retrograde through a small opening in the pelvis in 
order to find the most satisfactory point for nephrostomy 
opening in a calyx at the thin portion of thcparachyina 
The blvnl end is forced through, the capsule cut, and a 


her It IS estimated that the human adult has 
anywhere from •», 000,000 to 7,500,000 remi unit*. 
fTraut) (Among etpcnmental animals,— the 
dog I million, the cat, 400,000, the rabbit, 250 
000, the while rat, 75 000, and the frog 2, coo ) 
I he number vanes with the si7c of the individual, 
and the greater the number (he larger the hidnev 
If 50 million arc removed of a 200 million total the 
remaining 150 million will hvjicrtrophy enough to 
carrv on total function If ico million are elimi 
nalcd the remaining million carry on cfTiciently 
(as after ncphrcctomv), and even when 150 mil 
lion units arc lost, as with bilateral injury, under 
certain conditions the remaining 50 million will 
so hypertrophy as to perform the required work 
Maximum hypertrophy requires a gradually m 
creasing and constant stimulation This may be 
beautifully illustrated bv a jo day period 0/ com 
pleic ureteral obstruction in the dog If the 
obstruction is removed at the end of this period 
and the opposite kidney is removed at the same 
lime, the animal dies of renal insufficiency If the 
obstruction is removed and the opposite kidney is 
left undistrubecl, there 1$ a minimum degree of re 
pair which is apt m the course of time to be lost 
and in one to two y ears a complete atrophy result 
But if the 30 day obstruction removed and the 
opposite kidney is handicapped by a partial ob 
stniction of its ureter, which leads to its gradual 



catheter tad to the groo'cil end and drawn <!uwn through 
the pelvic opening 1 he catheter can lyen be sub-eciuently 
threaded on down the straightened ureter and the opening 
in thepelvis closed as shown in 1 ignre 1 

Fig 4 Relation of lower ureter to v as deferens 
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Fig 5 CTtrapentoDe'il exposure of right side of bladder 
and ureter 


destruction by complete hjdronephrotic atroph> 
m one to two years, the repair kidney will have 
undergone, in this time, a maximum degree of 
hypertrophy easily capable of total renal work 
In other words, renal repair is not only propor- 
tional to the ability of repair (extent and charac- 
ter of the injury), but to the character and 
permanency of the demand for repair The repair 
m the presence of bilateral injury will be more 
successful and greater than of the same degree of 
unilateral injury, provided the injury is of size, 
because of the greater and more persistent de- 
mand In a slight and early injury, even if bi- 
lateral, there will be little difference because either 
side IS still capable of marked hypertrophic 
changes and, if unilateral, many healthy hyper- 
trophic units still persist in the injured side But 
if the injury is marked, bilateral repair will be 
maximum because it is needed, v\hereas m a uni- 
lateral advanced injury the opposite uninjured 
side has undergone a certain compensatory hyper- 
trophy which dimimshes by so much the need 
and demand of repair of the mjured side 
These statements are all relative to the degree 
of success of the repair procedure and to the 
course of the secondary infections almost in- 
variably present Persistence of pyelonephritis 



Fig 6 Angulo ureter located and freed at pehic brim 
or just above 


after removal of an ureteral obstruction will 
handicap and delay hypertrophic changes in that 
kidney, just as will partial relief of the obstruction 
by unsuccessful surgery Ten years ago I did a 
two stage plastic repair for a bilateral hydro- 
nephrosis of size, the total function being 10 per 
cent Total function quickly rose to around forty - 
five per cent, where it has remained, but pyuria 
persisted with periodic exacerbation and py rexia 
Relative studies have shown a gradual loss of the 
earlier repair on one side, the last functional test 
showing only 2 to 3 per cent compared to an 
earlier 15 per cent There has been no redevelop- 
ment of pelvic dilatation as before operation, but 
the kidney has wasted away Two years ago I 
removed it and it exemplifies an atrophic py elo- 
nephritis There have been no further exacerba- 
tions of infection with pyrexia The urine has 
remained clear Total function remains at forty - 
five per cent In an unilateral condition the fac- 
tors mentioned for and against success are more 
active Attempt to repair any infected unilateral 
hydronephrosis of size is unjustifiable if the oppo- 
site side IS normal The chances of success are too 
small and the degree of repair secured, if success- 
ful, insigmficant Unless reasonably sure that at 
least half a kidney (50 million units) will be saved 
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1 ig 7 Th« angular hydro ureter his been drawn Ixlow 
the \as deferent The loner Unis and angularities ha\e 
not been freed of pen ureteral adhesions ti hen so freed 
the ureters show \ery much as in Figure 8 

b> the conservative surgerj, nephrectom> is the 
procedure of choice Onlj half a kidncj can he of 
service in case of subsequent accident to the 
opposite uninjured side Less than this can be 
of no real benefit and the likelihood of the per 
sistent burden of chronic infection leaves less 
room for argument These statements appiv to 
hydronephrosis but not to all conditions Hydro 
nephrosis is often secondary to lithiasis but the 
surgical problems of litbiasis, with or without 
hydronephrosis, are apt to be quite different from 
those of the more idiopathic type of hydronephro 
SIS The surgical problems of tuberculosis and 
renal tumor are specific also The one rule alway s 
applicable is utmost conservation of renal tissue 
when injury or disease, with exceptions as men 
tioned, IS bilateral Conservation m bilateral 
hydronephrosis is m order, but nephrectomy is 
preferable in every pure unilateral case of size 
How this IS to be determined is a matter of uro 
logical judgment based on careful correlation of 



lig 8 Urcitr loop drawn betoH uterine vcsmIs Lower 
ureter freed ami straightened to bladder 


the \ ray (sue of kidney shadow m relation to 
pveleciasis as indication of amount of renal 
parenchyma), of renal function (functional im 
provement with retention ureteral catheter or 
after preliminary nephrostomy), and of explora 
lion (check of the aforementioned indications bv 
inspection and palpation at the time of surgery) 
A group of cases that illustrate principles of bi 
lateral injury and repair have interested me for 
many years They follow lower ureteral and ves 
iial neck obstructions that lead to marked dila 
tation elongation, and angularity of the ureters 
which IS usually localized first at the lower third 
and mid ureter, but when advanced involves the 
whole Ureter There is, of course, an hydro 
nephrotic atrophy of the renal parenchy ma w hich 
is usually disproportional to the ureteral change 
Large pelvic dilatations, as after obstruction at 
the ureteropelvic juncture, do not occur, and the 
ureteral dilatation, elongation, and angularity of 
the lower portion of the ureter may be quite pro 
nounced before much hydrontphrotic atrophy of 
the renal parenchyma has occurred Tests of 
function with catheters m the renal pelves ma\ 
show an almost normal ability These hydran^u 
lar ureters, however, are definitely obstructive in 
themselves, and removal of the primary obstruc 
tive factor, whether a median bar, posterior 







242 


SLRGrR-i, G\NFCOIOGy AND OBSTETRICS 



Fig 13 Lreteral end tc]2e'l in right an|,)e clamp 

urethral \‘ahe or ureterovesical defect that has 
led to their formation ma} not relieve the ktdnev 
from a proCTessne destruction from bacl. pres 
\ sure This fact was demonstrated bj a fonov> up 
/ studv of a group of patients vMlh posterior ureth 
ral valve obstructions with hjdrangular ureters 
and hv dronephrosis in whom the obstructing 
valve had been removed * Subsequent functional 
studies often showed a gradual loss and p>clog 
raph> (or c>stograph> w here the ureteral orifices 
are dilated) a progressiv e hv dronephrolic atrophv 
A number of these tortuous dilated ureters have 
been straightened and shortened surgicalh often 
with surprising benefit functionall}, which has 
shown no falling off even after more than 4 sears 
This condition is not confined to children Tjpical 
cases occur in adults, the pnmar> obstruction 
being apparentl> at the ureterovesical portion 
but obviously these patients are onlj partially 
relieved by any procedure directed solely at this 
portion on account of the angular loops of the 
ureter above, each one of which may act more or 
less as a valve like obstruction The following 
surgery is indicated in cases of this type when 

■Hinman Frinl Obstructive hy<Jro-iir«teral angularity wiUi brdro- 
orphroiiainchdlren Surgical ireaimcnt Arch Surg 1919 inn ai 


bilateral If the condition is strictly unilateral, i 
finding which in our cTpenence is rare fone case) 
nephrectomy is the surgery of choice for reasons 
already discussed, except when function of the 
affected side is 25 per cent for better) of the total, 
Wfhen partial ureterectomy and cystoncostomy as 
outlineri below may be m order 

The surgery of the condition is of two types 
according to the degree of ureteral and pelvic 
change In advanced cases of the condition usu 
ally a two stage tyTXJ of operation is indicated, 
whereas m the earlier changes of hydroangular 
ureters a one stage operation for both sides is all 
that IS necessary 

The first stage of the type of operation of the 
advanced group consists m unilateral or bilateral 
nephrostomy, at which time the angular dilated 
loops of the upper ureter are straightened and a 
catheter is passed through the nephrostomy open 
ing well down the ureter to splint it fTigs j andj) 
Often nephrostomy as a measure of prognosis is 



liK »4 Ureteral end seized and drwn up throUfih 

bladder 
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necessar} in addition to the purpose of remoxinR 
tortuosities of the upper portion of the ureter thnl 
could not be satisfactonlj reached from below 
when the angularities of the remaining portion of 
the ureter are relieved Nephrostomj tubes can 
be left in almost indefimtelj if ordinary precau 
tions of irrigation and periodic changing of the 
lube IS attended to Often the complete lack of 
functional improvement after such a nephrostomj 
will clearlj indicate the uselessness of an\ further 
conserv’ative surgerj and the second stage of the 
operation v\ould be abandoned 
In those less advanced cases in which the upper 
ureter is fairlj straight, the whole repair pro- 
cedure maj be done through a midline suprapubic 
incision, through w hich the peritoneum is stripped 
back from the lateral abdominal wall on cither 
side and the ureters are exposed extra peritoneal!) 
(^ig 2) In the exposure of the ureter for most 
of Its length extraperitoneally, the deep epigastric 



Iiilerrupted sutures anchorms; ureter to exter 
«ai bladder surface 



Iig 16 Interrupted sutures anchoring ureter to exter 

nal bladder surface and redundant ureter removed 


vessels usual!) have to be divided and the en- 
trance to the bladder over the vas deferens or 
uterine vessels must be recognized The relation 
to the vas deferens is shown m Figure 4 In strip- 
ping lateral!) , the v as deferens is usuall) the first 
to be encountered and a tape is placed under it to 
localize it, and the peritoneum is then stripped 
backward, thus exposing the large iliac vessels 
Usually the ureter can be seen as it passes over 
the brim of the pelvis, but often it is more or less 
adherent to the peritoneum and strips back with 
it (Fig 5) When located at the pelvic brim, the 
ureter is quite readil) freed at this point, but ma) 
be more or less adherent toward the bladder as 
well as toward the kidne) (Fig 6) After the 
ureter has been freed, it is draw n below the v as 
deferens or uterine vessels, as shown in Figures 7 
and 8, and then the bends and tortuosities care 
fully removed b) division of the adhesions and 
fibrous bands When straightened, the ureter is 
found to be very much lengthened, as shown in 
Figure 9, and it is the next step of the operation 
to take up this slack and leave the ureter com 
fortabl) straight This is done quite satisfactonl) 
b) passing a right angle clamp through the ure- 
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the ureter can be opened extravesicail) and the 

orifice dilated sufTicientl) to allon the insertion if the ureter is marUdls dilated, it fits quite 
V of this clamp Such a dilated orifice i» required looseI> about this size catheter In order ir allow 

j an}-i\a> for saUshetor^ jmphnntion of the h> frcedrainagcjntothebhdderalongsjdethecath 

dro ureter The bladder is held aside and the ctcrandthuspre\cnt'in> retention sac the ureter 
ureter then divided at the ureterovesical juncture is not lied b> a circular suture (Fig 15 a and b) 
on the curved clamp, as shown in Figure 11, and If indicated, the opposite ureter is treated in a 
the cut ends of the ureter arc then S“izcd in the similar manner (I ig 16) 
blades of the clamp, as shown m Figures 12 and At this stage or previous to the ureteral im 
13, and the ureter IS drawn through into the bhd plantation at the option of the operator, anv 
der as shown in Figure 14, until enough of the obstructive condition remaining at the vesical 

extra length passes to leave the remamderstraight neck should be radicallv treated A median bar 

loose, and satisfactory The ureter is fastened b) or a posterior urethni valve can be quite satis 

interrupted stitches extravesically (Fig 15) and fictonly reached transvesicallj, is shown in Fig 
the redundant portion resected Gsuaify a con urci? A mushroom catheter, or any suprapubic 
siderable portion of the ureteral wall is left pro catheter desired is plated m, the bladder «ewed 
jecting into the bladder A retention catheter is over this, and the tw o ureteral catheters for dram 
placed through this and sutured to the edge of age tubes placed in each fossa, and usuallv a 
this intravesical portion Not too large a cath urethral catheter placed for purposes of through 

eCer is destred, usually a No 14 to No 16 and, and through irrigation (Fig 18} 
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CARCINOMA AND TUBERCULOSIS OF THE STOMACH 

Rtport of a Case ^\ITII a Remfw or tjic Literature 
DOUGI \S H SPRUNP, AI D , \lw IIwln Cossrcricur 

Sterling Resfirch Felliw \al« University School of Medicine Depirtmcnt of Pathology 


T he relative infrequenc> of tuberculosis of 
the stomach, as is shown by Broder’s review 
of the literature m 1917, and the raritj with 
which It occurs m conjunction with carcinoma of 
the stomach, has made it appear worth while to 
report this case and at the same time to summar- 
ize the cases, 13 in all, reported in the literature 
In 1897, Lowenheim is said to have reported a 
case of a patient dv ing of chronic pulmonar> tu 
berculosis in w horn a necropsj rev ealed numerous, 
tjpical tubercles m the submucosa of the stomach 
between the glands of an adenocarcinoma There 
were no tubercles m the mucosa It is not stated 
whether or not acid fast bacvUi were found The 
author believes that the tubercle bacilli reached 
the stomach via the blood stream and that the 
tuberculosis acted as an irritant and produced the 
carcinoma We have been unable to vcrif> this 
reference It is, however, cited by Gustav Frank 
Claude, in 1899, reported the caseof a man who 
entered the hospital because of intestinal tuber- 
culosis There were no clinical s> mptoms to draw 
attention to the stomach At necropsj w ere found 
tuberculous lesions of the large intestines, caseous 
raasses at the apices of both lungs, a fattj liver 
which was slightly jaundiced Examination of the 
stomach show ed an irregular, rounded tumor near 
pjlorus which measured 6 b> 4^ centimeters 
This tumor was pink and was surrounded bj a 
slight ulceration A short distance from the tumor 
Were several small nodules the size of a pea 
Microscopic examination proved the tumor to be 
definitely malignant At its periphery were sev- 
eral tubercles, containing caseous materia! m 
which acid fast bacilli were demonstrated The 
Author believes that the tuberculosis was super- 
imposed on the carcinoma 
In 1900, Simmonds reported a case of a man 
who died at the age of 40 years with intestinal 
pulmonary tuberculosis At necropsy a can 
serous nodule, measuring about 2 centimeters 
(hazelnut size) m diameter, was seen at the py- 
lorus A short distance from this tumor several 
small tubercles, about 4 to 6 millimeters in diam 
oter Were seen The author believes that the car- 
cinoma, which resulted m a reduction of hydro- 
chloric acid m the stomach, increased the suscep- 
militj of tint organ to tuberculosis 


In making an histological study of 63 stomachs 
removed at operation for carcinoma, Borrmann, 
m 1901, was able to find both carcinoma and 
tuberculosis in two cases The first of these was 
a woman aged 60 years, who had been sick for 
3 months At operation a large, circular carci- 
noma, composed of cvlmdrical cells, was found 
Microscopic examination showed a large number 
of typical tubercles with caseous centers in the 
older parts of the tumor while one small tubercle 
with one giant cell was seen in the younger part 
The second case is that of a man, aged 53 years, 
who had been sick for 6 months with carcinoma 
of the stomach A tubercle, composed of ten giant 
cells, was seen m the mucosa This tubercle was 
completely surrounded by carcinoma Necrop- 
sies, performed on both of these patients, showed 
no evidence of tuberculosis anywhere else There 
IS no statement as to whether or not acid fast 
bacilli were looked for The author believes both 
of these to be typical cases of FittleningstxiherkU’ 
lose (tuberculosis conveyed by the food) In cases 
of carcinoma of the stomach he believes that the 
tubercle bacilli remain in the stomach for a longer 
time and that the change m acidity gives them 
a better chance to become implanted 

BoTSt, m 1902, stated that in one case of pul- 
monary tuberculosis he saw a large number of 
tubercles combined with carcinoma of the stom- 
ach No further information was given 

In Barchasch’s case (1907) a man, aged 45 
years, had been sick from i }4 to 2 years His 
condition was diagnosed carcinoma of the stom- 
ach Clinically no evidence of tuberculosis was 
found At necropsy a carcinoma of the cardne 
orifice of the stomach w ith metastases to the re- 
gional lymph nodes, old pulmonary tuberculosis, 
and a solitary tubercle in the mucosa near the 
pylorus of the stomach were found Acid fast 
l»ciUi were demonstrated in this tubercle The 
author behev es that, in this case, the tuberculosis 
was superimposed on the carcinoma 
Melchior, m 1913, reported the instance of a 
man, aged 55 years, who had symptoms of pul- 
monary tuberculosis for 3 months and was found 
at necropsy to have tuberculosis of the lungs, 
pleura, and intestines The stomach contained a 
large tuberculous ulcer, which extended from the 
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cardia to the p> lorus In the region of the p> 
lorus, the stomach uas thickened, and the pylonc 
outlet was partian> closed Sections taken in this 
region for microscopic studj showed an ndeno 
carcinoma 

The case of a man, aged 40 jears, who for 
man> jears had had a “weak stomach” is re 
ported bv Frank m 191J Eight months before 
the patient entered the hospital emaciation had 
become pronounced On examination a large tu 
mor was found in the epigastrium The stomach 
contained no free hydrochloric acid and was di 
lated It was found impossible to rcmo\e the 
tumor at operation, a posterior gastro enteros 
tomj was performed and exitus occurred a short 
time aftcn%ard Necropsy showed old pulmonary 
tuberculosis with cavitation, a large ulcerated tu 
mor at the pylorus which partially closed the 
pyloric onfice, tuberculosis of the lymph nodes 
around the stomach and in the mesentery Mi 
croscopic examination show ed sev oral, small, case 
ous tubercles, with caseous centers, at the border 
of the carcinoma These tubercles were seen m 
both the muscularis and submucosa None was 
found in the mucosa No acid fast bacilli were 
encountered, but Frank thinks that this was due 
to the fact that the tissue had been fixed in for 
malm The author believes that, in (his case, the 
tubercle bacilli reached the stomach through the 
blood stream, as there were no tubercles found 
in the mucosa of the stomach 

In 1913, Lyle described an instance of a man 
aged 40 vears, who smoked and drank to excess 
Four years before death, he was operated on for 
fistula in ano He had a “stomach cough” for 
over a year and a dull pain in the region of the 
stomach for 5 months before death Vomiting 
which came on 3 or 4 hours after eating com 
jnenced 4 months prior to death and persisted 
The vomitus was composed of food taken at the 
last meal At operation a large mass was found 
in the stomach and a partial gastrectomy was 
performed The tissue removed was diagnosed 
carcinoma In the submucosa there was a coagu 
lalion necrosis and several giant cells and epiihc 
Iial cells Death occurred 2 months after opera 
tion, and at necropsy pulmonary tuberculosis and 
miliary tuberculosis of the peritoneum were found 

In Anschueltz and Konjetzny s case (1921) no 
history or details were given The repent only 
stated that in a case of carcinoma of the stomach 
caseous tubercles were also found in the stomach 

Hamperl, in 1926, reported an instance of a 
female, aged 68 years, who complained of pam in 
the stomach A large mass was palpated m the 
region of the pylorus At operation two thirds 


of the stomach was removed The mass proved 
to be a carcinoma sohdum Numerous sections 
were taken and one showed a mass of epithelioid 
and giant cells 

In 1926, Faltin reported a case of a man, aged 
60 years, who had for years suffered from his 
lungs and stomach He was admitted to the hos 
pital because of his stomach condition There 
were suspicious -ilterations over the right lung, 
but acid fast bacilli were never found in his spu 
turn The stomach was resected and a large, 
ulcerous, stenosing tumor was found in the neigh 
borhood of the py lorus Microscopic examination 
showed tuberculous alteration and a big tubercu 
lous ulceration with adenocarcinoma at the brim 
The lymphatic glands along the lesser curvature 
were also tuberculous Acid fast bacilli were not 
found, but the histology showed epithelioid cells, 
giant cells, and necrosis, so that the author does 
not doubt that the process was tuberculous in 
origin He believes that this case is one of a 
tuberculous ulctr of the stomach on which the 
carcinoma had developed 

In our own case, W M , a Russian Jew, aged 
70 years, had been troubled for 4 months with 
epigastric discomfort after eating This was occi 
sionally followed by vomiting which had caused 
him to restrict his diet About 8 months after 
the onset of these symptoms, constipation became 
a dominant feature Just before admission to the 
hospital he had a sudden attack of persistent 
vomiting and a cohe like pam over the abdomen 
ife was admitted on the Surgical Service of the 
New Haven Hospital 

On admission lo the hospital the temperature was lot J 
degrees h , the pulse rate aas 104 per mmute and the 
re pirations 41 per mmute An eeploratory laparotomy 
revealed the abdomen to be fitted nith a ctoua> ihicti 
yellow fluid The rtomach near the pylorus was com 
posed of a firm cancerous tissue and large, firm Jymph 
nodes were felt m the gastrocobc ligament The whole 
mass was covered wjth s fibrmopuruJent matenal Ajeju 
nostomy was made and the abdomen closed Alter opera 
Imn the patient grew gradually weaker and death occurred 
»3 days after admission 

Veewpry refiorl The e.tamination was performed 3 
hours after death Only the findings beanng on the subject 
are included here in detail The body is emaciated and 
weighs 35 5 kilograms The peritoneal cavity docs not 
contain any free fluid The pentoneal surfaces are dull 
and opaque There are numerous fibrous adhesions be 
tween loi^s of intestines stomach and liver and bver and 
diaphragm Many of the mesentenc Ij-mph nodes contain 
caseous material The pylorus of the stomach is contracted 
M that the lumen measures about s millimeters in diam 
etcr jxlending from the pylorus for ro centimeters ana 
^most completely encircling the stomach wall, there is a 
mass of tisoic measuring about i to a centimeters in thick 
ness The edges of this mass are heaped up and the center 
part 13 depressed It resembles a healed ulcer In the 
middle of this mass there is a perforation measuring aLout 
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. I Microscopic preparation through wall of stomach Fig J Microscopic preparation through the same field 
wowing carcinoma and tuberculous necrosis with one giant as shown in Figure i near the giant cell lowing two acid 
XfiS fastbaalh Xueo 


5 millimeters m diameter which opens on to the surface of 
we liver and is surrounded b> dense fibrous adhesions A 
sm of the mass is translucent, although there are 

everal opaque dots seen in it The wall of the remaining 
portions of the stomach is slightly thickened and the lumen 
small Near the cardiac orifice there is a round mass 
2 by 2 5 centimeters which is attached to the 
omach by a thin pedicle A cross section of this mass 
ows a arcumscnbed mass of pale, white, translucent 
several red dots are seen 

Microscopic preparation shows the architecture of the 
omach to be completely distorted m the thickened and 
near the pylorus The mucosa is replaced 
nut '"f c have vesicular nuclei and an occasional 
°“^fisure These cells are arranged in a manner which 
resembles the normal glands of the mucosa 
tween ttese pseudo glands there is some fibrous tissue 
PTt^^^ j ^ are heaped up near the edge of the ulcer and 
Scalt j the submucosa into the musculans 

ri»li throughout the tissue numerous mononuclear 

seen The serosa is greatly thickened and is 
cell fibroblasts, small round cells, and plasma 

j ^ w j ®t;casionaI small mass, of the same type of cell as 
*-L mucosa, may be seen A section taken 

sam*^* stomach and the liver are adherent shows the 
^ ® Pwture in the mucosa and submucosa, but in the 
tn ^ttd serosa masses of cancer cells are seen neat 

composed of cellular debris In this area there 
gmnt cells of the Langerhans type which are 
fasf k small round cells and epithelioid cells Aad 

oacuh are demonstrated in this area Sections taken 


through other parts of the stomach show nothing remark 
able m the mucosa and submucosa The outer layer of 
the musculans contains several giant cells of the Langer 
bans type, surrounded by round and epithelioid cells The 
serosa is greatly thickened and similar to that described 
above A section through the polyp shows it to be com 
pletely surrounded by mucosa winch shows nothing re 
markable The remainder of the polyp is composed of 
fibroblasts, among which are seen numerous round cells 
with vesicular nuclei This fibrous tissue extends down 
through the submucosa into the musculans 

The complete anatomical diagnosis of this case is Pri 
maiy (a) Carcinoma of the stomach with metastasis to re 
gional lymph nodes, diaphragm, mesenteric and colic 
lymph nodes, pancreas, liver, peritoneum, and splemc cap 
sule with invasion of the oplenic tissue, (b) chronic ulcera 
tive and proliferative pulmonary tuberculosis, pleural ad 
hesions, tuberculous lymphadenitis (abdominal and bron 
dual, tuberculosis of stomach, spleen, liver, and peritoneum 
Subsvliary thrombus m pudendal veins, liomyoma of the 
stomach 

Of the 14 cases reviewed here, 6 are mentioned 
in Broder’s report, where the> are classified either 
as proved or probable cases of tuberculosis of the 
stomach With the exception of Lowenheim’s 
case, a description of which could not be found, 
we beheve that the same classification holds true 
for the 8 remaining cases, including our own In 
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e\er} instance either acid fast bacilli were found 
or the descriptions both gross and microscopic, 
present a tj'pical picture ol tuberculosis 

The diagnosis of tuberculosis on a morpholpgi 
cal basis alone is, of course, alwajs open to ques 
tion unless the disease can be reproduced b> am 
mal inoculation In these instances this was 
ne\er done In our own case, animal inocula 
tion w as attempted but unfortunately the animals 
died of an inlercurrent infection sbortlj after in 
oculation Howe\cr, we feci that the finding of 
acid fast baalli, together with the usual histo- 
logical picture of tuberculosis makes the diagnosis 
practicallj certain Acid fast bacilli were dem 
onstrated b> Barchasch, Claude, and in our own 
case 

Borrmann, Simmonds, and Barchasch bclie\c 
that in their cases the hjdrochlonc acid was de 
creased b> the carcinoma and hence that the 
tubercle bacilli were not killed but remained m 
the stomach Frank, Claude, and Lowcnheim 
think that, since all tubercles are found in the 
submucosa, the infection reaches the stomach 
through the blood stream *None 0/ the cases i> 
explained on the basis of infection along the Km 
phatics Our ow n case appears to be one in which 
the infection spread from the peritoneum into the 
wall of the stomach b> direct extension 

We feel that, with the aNailable data it is 
impossible to sa) what elTcct the carcinoma or 
the tuberculosis had in the presence of the other 
disease We do not beliese, with Borrmann 
Simmonds and Barchasch howe\cr that the 
presence of carcinoma favored tuberculosis b> 
retaining the tubercle bacilli for a longer time and 
under more favorable conditions Were this the 
case, one would expect to find tuberculosis m a 
far greater proportion of the cases of carcinoma 
of the stomach than actuall> occurs 


SUMJtVRV 

A case of carcinoma and tuberculosis of the 
stomach is rcporteil and 13 cases are cited from 
the literature 

No attempt is made to explain the simultaneous 
occurrence of the two diseases, as it is felt that 
as jet insulTicient data has been collected on the 
subject It is the author s opinion, however, that 
the Iheorv of Borrmann, bimmonds, and Bar 
chasch as to the cfTcct of the carcinoma on the 
tuberculosis is untenable 
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CONGENITAL DISLOCATION OF THE HIP 
As Opfration for Defecti\t: Acft\bi i i m 
ROnr RT SOUTTCR, r \ C S , Rostov 


ANYONE proficient m one of the veil tried 
methods of reduction of congenital dislo- 
cation of the hip maj obtain a satisfactorj 
reduction in a large percentage of cases if the 
patients are >oung and bone de\elopment is not 
deficient If the dislocation cannot be reduced 
or if It will not remain reduced because of bone 
deficiencj , something more must be done 
Beside abnormalitj in the soft parts and 
changes in the head and neck of the bone m con- 
genital dislocation of the hip, marked changes in 
the acetabulum were present in 41 per cent of our 
cases not operated upon The acetabulum ma> 
be deep, co\ering the head of the femur com- 
pletelj, or shallow and cover it on!> partl>, or 
not cover it at all The acetabular roof or shelf 
nia> be horizontal, as in normal children, or it 
maj be oblique When it is oblique but not 
markedly so, it docs not affect the result an> 
more than if it were a normal or horizontal roof 
However, when the obliquity is 30 or less degrees 
from the vertical, the reduction of the hip may 
be successful but, unless we have been successful 
m forming an acetabulum which will hold the 
femur, the head of the femur slowlv migrates 
upward in a few vears, and disability follows In 
such cases shortening also takes place 
In successfully reduced cases, m which there is 
a very poor acetabular shelf, assurance against 
redislocation with the maintenance of normal 
function can be obtained by implanting a bonv 
shelf above the femoral head 
It must be remembered that certain cases of 
congenital dislocation of the hip, with an almost 
vertical acetabulum, may be reduced and remain 
reduced for i or 2 years After reduction, we 
have found in some cases that the acetabulum 
improves m depth and in its overhanging roof, 
so that nothing further has to be done to secure 
^ permanent and satisfactory result In other 
less fortunate who have dislocations too 
I ^ reduction, a bony shelf may be placed in 
the ihum abov e the head of the femur This will 
give a bony shoulder to bear the body weight 
th such cases, the head of the femur should be 
brought down as low as possible and placed as 
ar forward in an anterior position as piossible 
beiore the bony shelf is made, because (i) there 
•s less abnormal tilt in the pelvis when the head 


of the femur is anterior, and (2) the ihum is 
thicker anteriorlv and therefore provides a better 
and a more substantial base for the implantation 
of a shelf 

The operation of making a bony shelf m such 
cases has been done for many years Recently , 
however, the importance and value of the method 
have been realized more than ever and efforts are 
being made to perfect the technique so that the 
operation will be more generally used 

Probably the first operation of this type was 
done by Koenig in 1893, later it was done by 
Ridlon and Ferguson (1904), Jackson Clarke of 
London in 1909, Albee in 1913, and Elhs Jones m 
1920 Later, it was used by N Fairbank of Lon- 
don, l^mbeau, Vance, Delageniere, Mauclaire, 
Dujarier, Hallopeau, Spitzy, Di\on, Allison, 
Swett, Wallace, Ober, Bruce Gill, etc 

The bony shelf has been proved by many to 
be of great advantage m both young and old, it 
relieves pain and fatigue, helps to improve loco- 
motion, and maintains the length of the leg 

The principal feature of the operation is the 
turning down of part of the ihum above the head 
of the femur, and the placing of a tibial graft 
above in the space where the ilium is bent down 
In one instance, Hallopeau used dead bone as a 
graft Spitzy placed a tibial graft m the head and 



Iig 1 Dotted line represents the lunits of the graft 
removed from the neck, trochanter, and shaft of the femur 
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Fig 2 \ ray shows the pa(t implanted m the ilium 
and the outer (able of the ilium sbnted out ami resting 
against it (Notice thickness of the graft «hich ts dnten 
through a slot in both tables of the ilium ) 

neck of the femur and made it transfix the ilium, 
and also placed abo\e this a tibial graft 

The t\ riter \v ishes to describe a procedure which 
IS satisfactor> simple and rapid and which cm 
braces the principles of the methods mentioned 
but which m\oIves less operative work in that 
only one incision is required for the exposure of 
the operative site and the procuring of the graft 
The graft obtained is thick and stands out from 
the ilium It IS broad in that it covers the head 
of the femur, and it is big enough to be driven 
solidly into the ilium and still stand out well It 
IS in contact with bone at its outer margin thus 
insuring long life A triangular space is shut in 
by three surfaces of bone, which is filled in later 
by solid bone (Fig 3) 

OPERATION 

An incision is made from the anterior su]K.rior 
spine of the ilium to s centimeters below the top 
of the trochanter and then backward and upward 
The soft parts are reflected upw ard, thus exposing 



1 ig 3 Outline of the gnft m po<ition dnven inlo the 
elot atiove the acetabulum «ith the bone chMied from the 
outer (able of the ihum resting above against the ilium 
and below sninst the gnit \t this point it is sutured to 
the graft which is firmly imbedded in the iLum 

the capsule of the joint a slot ts made through 
the outer and inner table of the ilium (Fig 3), 
just above the head of the femur and extending 
some distance postenorlv and anteriorly This 
slot is cut with an osteotome and is made suffi 
cienti) broad and long to hold a good sue piece 
of bone A square is cut from the outer table of 
the ilium above this (Fig 3) and separated from 
the ilium at its lower edge and at its sides, while 
the upper edge remains in contact with the ilium 

(I 'g 3) 

A graft IS taken from a portion of the trochanter 
and the adjoining neck and shaft of the femur 
(Fig i) posteriorly (or anteriorly) and cut thick 
and large enough to cover a wide space above the 
head of the femur This method of securing 
the graft simplifies the operation and eliminates 
the necessity of making a separate incision to 
obtain the graft The graft is driven into the 
ilium The square piece of bone which was cut 
from the outer table of the ilium above the 
acetabulum is lowered and remams in contact 
with the ilium at its upper edge Its lower edge 
is fastened to the outer edge of the femoral gratt 
with one calgut suture The soft tissues hold this 
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m place as they arc sutured over it Ita 

upper edge ma> be shortened in the middle, mak- 
ing this piece of bone logger at the sides thinm 
the middle These longer sides can be fitted ir 
slots in the ilium, if necessarj 
This method IS also applicable in cases in \ '* 

the head of the femur is high on the ilium aii ' 
reduced In this tjpe of case it is not p' 
to make a socket as the bone is thin, and 1 I 
stantial piece of bone cannot be turned 1 
A shelf of bone, however, can be imp) in* lit 
any part of the ihum I have also usl<' i - ut 
from the crest and adjoining ilium, r' nn i' 4 ' 
quadrilateral piece subpenosleally I h •> i ' 
as heav} as a trochanteric graft and n ,m « 
separate incision A large amount of bout 1 1 1 “ 
deposited between these surfaces of bont and 'I't 
outer edge of the graft awa> from the ilium ^^l!i 
have bony contact, thus making it more i» im 1 
nent A curved acetabular roof ma> bcncc«.">'u\ 
m certain cases In this operation, it is allno^l 
straight A graft of substantial size is sufficient, 
provided it is well placed and provided it extends 
out broadlj either side of the head of the femur 

I recommend this wa> of implanting a shelf 
and of obtaining a ver> substantial graft from 
the neck, trochanter, and shaft of the femur 
tilth a sloping piece of bone from the outer table 
of the ilium, w hich stabilizes the sliclf and thereby 
makes bon> contact at its outer edge 

In over 3 years, I have used the operation m 
9 cases and while the patients have been sub- 
stantially benefited, it is too soon to judge the 
ultimate results The ages of the patients varied 
from 6 to 18 > ears 

The operation is done to secure a good bony 
shelf, and thus improve weight bearing, decrease 
fatigue, and improve locomotion It may be u^d 
if the ilium IS not thick, m fact, the method has 
proved as successful as did the method of turning 
down the ilium and placing the libial graft above 
the acetabulum At the same time we secure a 
thicker and larger shelf and the operation is easier 
to perform as it requires but one operative iicU 
Another advantage is that it can he done rapidly 

I Would emphasize again that we can secure a 
satisfactory graft either from the anterior or pos 
tenor portion of the surface of the trochanter am 
neck and shaft of the femur Ihc graft may bc 
made of verv satisfactory shape, it may be cui 
broad, long, and thick When it is driven mto 
the lUum solidly above the head of tlu fcmu • 

IS firmlj implanted and will not cisilj •a- 
placed It may be re enforced b> the ol 
bone cut from the outer table of the ilium ( I ig V 
This IS not necessary but gives addid slrenf i 


Something must be done to maintain reduction 
in iho'C cases that have defective bone formation 
a tne time of operation and something must be 
le In improve function in those cases that 
1 I * he reduced This operation will give a 
. I hIu It m both types of cases and is a cora- 
.1 I' [\ simple procedure and has proved sat- 
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SircFSTJD Ni 
L\WKIN(I C SNOW Ml) 

^T^HE ankle joint is a complicited hmgc joint 
^ composed of the talus inferior end of the 
tibia, and the rcspecti\e malleoli of the tibia 
and fibula ^rticulatinj; cartilage enters (he con 
tiguous surfaces 

The cant ex surface of the talus is broader m 
front than behind and is approximaicl> twice the 
length of the concat e surface of the tibia Groot es 
or notches appear on the neck and posterior end 
where (he talus impinges with the respcctite mar 
gins of the tibia when the foot is full> dorsiflexed 
or plantar flexed Occupation and habits deter 
mine the size depth and structure of the im 
pinging surfaces Distinct articulating facets 
are occasional!) discotered * Squatting facets 
(Morris) ha\e been reported on the bones of an 
cients and oricntales 

\NKLE JOINT MECUVMCS 
Although the motion occurring betw een the con 
cave tibia and convex talus resembles a hinge 
joint, the actual transverse axis passes through 
the Ups of the malleoli and bod> of the talus con 
siderabl) below its articulating surface 
This hinge motion has been variousl) eslimiled 
ranging from 45 to 60 degrees of dorsiflexion to 

‘This ItcJtisi! IS b ISC 1 UI on stu lies ma Jc in Ihc I nbnratory ol Anatw 


W OPhR\TH)NS' 

M Sc N\tT J vkt CiTv Utvii 

11$ to 1 5 degrees of planiar flexion 1 he ankle 
mortise permits \cr> slight forward motion of the 
tibia on the talus, but negligible later i’ motion 
Dorsiflexion is normall) limited posteriori) b> 
(1) the plantar flexor muscles .and (2) the talo 
tibial and talofibular ligaments, antenorl) b> 
impingement between the neck of the talus and 
the anterior margin of the tibia, mcsiilh b) pos 
tenor part of the deltoid ligament, and laterallv 
b\ the calcaneofibular ligament 

Plantar flexion is normal!) limited antenorh 
bv (i) the dorsitlcxor muscles (2) the talotibial 
ligaments (4) the tibionavicular ligiments and 
(4) the talotibiilar ligament postcriorh b\ mi 
pingcmcnl of the posterior groove of the talus and 
the margin of the tibia, intcrnalh b) the anterior 
part of the deltoid ligament 

I onvard motion of the tibia on the talus is pre 
vented b) (i) interlocking of the convex talus and 
concave tibia, (2) wedging of the ankle mortise on 
the increasing w idth of the botiv of the talus, and 
(3) antenorl) b) the talotibial, tibionavicular, 
and the talofibular ligaments / i ,u 

Lateral motion is prevented mcsiall) by (i) tbe 
internal malleolus, ( 2 ) b> the deltoid ligaments 
and its components, the talotibial, calcancotibia , 

T«l tbcOrjluAtc McOi nl '‘ihool ol the Uiiiver.ily of I enn ylvaiiu 
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Ij" I 1, Postenor \je\v of tjbia, S, ouUmc of lx>ne 
C posterior view of fibula, and D talus 
Tij, 2 ^4, Side view of tibia, 5 side viewof graft show 


ing its wed^c shaped appearance and C talus 
i ig 3 t, Side Mew of tibia, B, bone chips wedged into 
the osteotomj of the talus, and C, talus 


and the tibionavicular ligament, and hterallj b> 
(i) the evternal malleolus and (a) the calcaneo 
fibular and the talofibular ligaments 

MECIIAMCS OF DROP FOOT DEFORMIXV 

Paralysis of the dorstflexors permits the un- 
balanced plantar fiexofs, assisted by gravjtv, to 
draw the foot plantarnard into the drop foot posi- 
tion The paral>2ed structures stretch and relax 
while the plantar flexors contract and shorten 
The extreme limit of plantar flexion is registered 
when impingement occurs between the posterior 
groove of the talus and the margin of the tibia 

There may be an additional dropping of the 
forefoot called “metatarso equinus," which tahcb. 
place at the mid tarsal junction and is confused 
with D’pical drop foot 

Literature and statistics are not available re- 
garding the erosion or pressure atroph> that oc- 
curs at the points of contact on the talus and tibia 
after jears of service Since these structures ace 
normally endowed with bone checking properties. 
It IS entirely reasonable to assume the existence of 
a maximum resistance to atrophj 

IDEAL COVE CHECKISO MEClIAMSM 

Thtse normallj impinging surfaces, b) virtue 
of their mechanical structure and strategic loca- 
tion, make an ideal bont mechanism for resisting 
or checking plantar flexion Although, apparentlj 
ideal in arrangement, this anatomical bone block- 
ing dev ice is not utilized b> the popular surgical 
procedures for the correction of drop foot de- 
formit> 

The present cadaver studies were undertaken 
w ith the object of developing a surgical technique 
utilizing this anatomical mechanism 


REV lEVV OF BQ\E BLOCK LtTEKATURE 

Several bone block operations for drop foot 
have been described Onlj one, however, could 
be found depending entire]> upon this anatomical 
devnee 

C Lambnnudi records an operation, in which 
he reconstructs the head and neck of the talus and 
transposes the fragments for a wedge under the 
posterior end so that the talus is almost vertical 
The normally impinging surfaces of the talus and 
tibia thus prevent plantar flexion MechanicaUj 
it fulhlls our ideal bone checking requirements 
He reports 9 operations with a technical failures 

Our cadaver studies verified his mechanical 
conclusions, but also demonstrated the operation 
to be technically difficult as i laboratory pro- 
cedure 

Campbell employ s a bone blocking device con- 
structed of new bone and does not entirely utilize 
the anatomical mechanism Both of his opera- 
tions require the removal of the posterior end of 
the talus His first procedure (1) replaces the end 
of the talus w uh a pillar of bone obtained from an 
associated tarsal arthrodesis This newly con- 
structed bone impinges with the postenor surface 
of the tibia Campbell's second operation (2) re- 
places the postenor end of the talus with a bone 
pillar made by turning up successive shavings 
from the upper surface of the calcaneus This new 
bone also impinges with the postenor surface of 
the tibia 

Both of Campbell’s operations are popular and 
apparently successful The technique on the ca 
daver is simple but impresses one with its possible 
frailty Several fractures of the new bone pillars 
have been reported and pressure atrophy is a 
probability 
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1 1? 4 tlR S 

I 4 I Side Mcw of tibia li outline of nedRi shaped 
osteotomy C plane of ankle joint and /) talus 

I ig 5 A Side vte>s of tibia H, line of old ostrotom) 


C plane of ankle joint ami /> talus 
lit, 0 1 ‘»idi Slew of tibia, /I linear osteotomy wedged 
open,C plane of ankle joint and talus 


SUGGESTED DOVE ClIECkISC OPER.\TIONS 

The bone checking opcrakiona here descfibetl 
w e belie\ e are unpublished and clmicallj untried 
The> are presented onlj as surgical laborator) 
procedures It is possible that thc} ma) hi\c 
clinical application in selected cases Although 
bone blocking operations are alone seldom suftt 
event and ate usually associated t\ith apptoptiMe 
combinations of arthrodeses and tenophsties, 
these associated procedures mil not be discussed 

Except for the anterior wedge shaped ostcot 
om> , later to be described, the opcrati\ c approxch 
IS bv the usual Z shaped diiision of the Achilles 
tendon and need not be presented in detail This 
approach will permit free exposure of thc lower 
posterior s or 3 inches of the tibia ankle joint, Ttid 
the talocalcaneal joint 

Sliding iibial graft Upon thc posterior surface 
of the tibia, schematically represented m I igurc 
I, outline the area of the graft, which should be 
about the full width of thc ankle mortise ami ex 
tend up the shaft about 1)4 inches With a cir 
cular saw or preferably an osteotome cut to a 
depth of about )4 or )4 inch Mobilize thc graft 
from abo\ e dow nward by means of a w ide bev clctl 
chisel Begin as though it were to be an ostco 
periosteal graft and increase the depth as thc 
joint is approached, as shown in Figure 7 Tlic 
one essential thing is to include within the graft 
the impinging joint margin of the tibia Sink it 
down until the graft engages with the posterior 
end of the talus when the foot is held at a right 
angle If the graft is the full width of thc ankle 
mortise the two distal comers, enter the insertion 
of the capsular ligaments on the tibia, and provide 
sufficient tissue for suture attachment The graft 
may be anchored by metal or bone screws, su 
tured to the sides of its bed through drill holes, or, 
belter still, sutured to the capsular ligaments 


Should the graft alone seem insufficient it can 
easily be it enforced by bone chips taken from the 
tibia or from an associated arthrodesis 
Since all cadavers m our senes were of adults it 
was quite impossible to determine thc full effects 
of the operation on tliccpiphvsis It is significant, 
however, that of thc 213 cases reported by Camp 
bell (3) more than half were in adults in whom the 
epiphysis would not be involved Thc operation 
IS not Itself an emergenev measure and might 
easily be delayed to a period of election 
Osleotoni} of the talus Fully expose the pos 
tenor stniclurcs of thc ankle and arthrodese the 
talocalcaneal joint from behind then sharplv 
dorsiflex thc foot rendering the posierior end of 
thc talus clearly visible With a wide osteotome 
cut the full width of the talus, parallel to and 
about ‘4 inch below its upper articulating sur 
face as illustrated in I igure 3 Enter the sub 
stance of the talus for at least ' i inch or more and 
make a grccnslick fracture upward 
This fragment bearing thc grooved area for im 
pingement with thc tibia, may be wedged up by 
small bone chips, obtainctl from the arthrodesis 
In one of thc cadavers employed for this studv 
there was an os irigomum or acccs'orv bone 
making up thc posterior end of the talu^ which 
rendcrcil this operative procedure impossible 
Thc upper surface, however, was grooved exactly 
as if It had been the talus 
Osteolamv of the Ubia Represent thc plane of 
the ankle joint by a straight line touching the an 
tenor and posterior lips of thc tibia, as illustrated 
m Figure 4 It is obvious that any mechanical 
scheme that will elevate the anterior lip or lower 
the posterior lip will alter the joint plane and in 
cline It backward as shown m Figure 5 
llexion of thc fool will thus be icstncted X he an 
tenor margin can be elevated by a wedge shape 


SNOW PRINCIPLES OF OPER\TIONS FOR DROP FOOT 


o^teolonn from the fn.>nr or the {xisltrior mirgin 
ma\ be lo'v'ered b\ a Imenr o>trotnm\ ^vedjjed 
open from behind 

Approach the anterior lower end of the Ubn 
through a longitudinal incision placed lo the 
mesial side of the extensor tendons With the 
tendons retracted outward perlorm an antenor 
wedge-shaped osteotom\ near the joint Itissel 
dom neces'^r> to make the wedge more than 
inch thick at the base Howe\er, enough should 
be remo\ed to permit impingement of the talus 
and tibia when the foot is at a right angle 

Inclination of the joint plane ma\ also be ob- 
tained b> a linear osteotoma on the posterior 
surface of the tibia, wedged open about 3a inch 
After the tibia is cut through sharph dorsillex 
the foot and wedge bone chips into the gaping os- 
leotom> until the talus and tibial margin meet, 
when the foot is released back to a right angle, as 
illustrated m Figure 6 

When either iNpe of osteotom) is near the 
joint, considerable mchnalion of the ankle plane 
can be obtained wathout noticeable deformiU It 
IS gcneraU> advisable to accompani the tibial 
osteotomj with a dmsion of the iibula, if a thick 
Hedge IS remoi ed from in front or inserted behind 

The majont> of drop foot cases necessitates a 
lengthening of the Achilles tendon and would con- 


'‘eqnentU rendtrsonicixWtnorlNjxou^x'i 
preferable When \chiltcs tcnopliNla is r\\ 
quired an anterior os{«xatom\ of the tih a r 
the procedure of election 

SUUSIVRV \\D CO\CLtsia\s 

1 Fourbone block opcntjonsarc^ tjtvs 

the relief of drop R>ot defomuts 

2 Uthough the four ojKntions an* *2 
different, the\ all utilize the auatom\ih\ •s 
impinging mechanism bctwcin theulviixu 

^ ihese operations arc clmicalli "iC 
unpublished and arc prcsentetl onK as 
hboratorv procciUircs, with the helrt ihi 
nia\ ha\e clinical application 


Kl ILKKNLtS 


CsNirneix New operaiion for Ihe _ 

foot J l^one &. Joint Sure , jAj* - 

Wrm Udnsullsofcpmtjonforda^K^ ‘ 

M Av, rojj J)eccml)cr “'Trvw. -s. 
ukm Stabibntjon cf jvarahtx {«.> ► 

J93/. Jub . S-s-tL 

UuowNUDt, C nm J Sur?, ,5,> t V 
Morris Human Anaioni) ^ M*- 
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HERNIA or THE OVARY AND FALIOPIAN TUBE 

A Record of Ttt^^Ty^I\^ Cases 

Cl CIL I’ C )\AKILL) FRCSCFnc) FRS (ti)is) , London, Evciavd 
Ilanifrian Pratessar to the Knygl CoUfgeot Surttomot Sorwonto AintiCoJIfSe ffo p(il*nd nefKrj»en’«rMijlf r ChiHrtn 

ALTHOUGH hernia ol the o%ar> awl lube mg through the published cases of this condition 
/\ has been recognized and discussed trom that the majontj occur in girls under i >ear of 

/ V carh limes, It IS onlj of recent jears that age The canal of Auck is normalH obliterated 
an\ important papers have been published on the about the eighth month of intra uterine life, but 
subject Watson m igjj, was able to collect 175 remains patent m some cases throughout life 
cases of hernia of the o\arj and tulic from the The o\a^ ilocs not, as a rule tlcscend into the 
literature on the subject pels ic ca\ il> untd the end of the first j ear of life, 

Although the site of the hernia varies it ma> and this mav be the reason whj so man> cases 
be said that about go per cent of herm-e of the occur before this date In women it is more com 
ovar} and tube are of the inguinal varictj fn mon to find the condition in those who have had 
mv senes 3 j were of this t>pe Next m {requenc> several pregnancies, and in all probability this is 
IS the femoral variety which, however, 1$ uncom due to the far greater mobility of the ovary and 
mon only 3 out of my 25 cases coming under this tube in such cases In young children after one 
classification Although such rare conditions as year other factors may act as exciting causes, 
obturator and saatichermx of the ovary and tube such as bronchitis or whooping cough In the 
have been recorded they must be looked ujion as multiparous woman, any heavy lifting or labo 
extremely rare, no such case occurred m my nous occupation must play its part m trie produc 
senes In the S2 cases of inguinal hernia the tion of these hcrnix 

ovary and tube were present as well In the 3 As regards the s\mpioms caused by these 
cases of femoral hernia, however, m only t case hemii.thcy will mainly depend on the age of the 
did the fallopian tube accompany the 01 ary into naltenl In y oung children theoiaty appears a 
the peritoneal sac This seems to be the usual hard rounded swelling which is freely movable 
state of atTairs, namely that inguinal hernia of and is not tender It may he m the inguinal 
the ovary without the fallopian tube cm be canal, nl the external 'ibdominal ring, or actually 
looked upon as very uncommon, while in the m the labium majus In adult women the symp* 
femoral vanetv it is more common to find the toms are more definite ihe ovary is frequently 
ovary without the tube hypersensitive and often painful on palpation 

Among my cases there were none m which a There is usually a history of enlargement of the 
pregnancy had taken place in the tube, but this ovary at each menstrual period, this swelling 
is a possib'e complication which must be taken may be painless or on the other hand it may be 
into account Of 68 cases of hernia of the fallopian so painful that it prevents the patient from walk 
tube collected by Watson in igzj from the mg about If a rectal or vaginal examination is 
literature of the subject, there was lubaf pieg made in these cases the uterus will be found to be 
nancy in ii Ovarian pregnancy has also been displaced to the side of the hernia Thecompiica 
recorded, but it is very rare Probably the most tions which may arise in hernia; of the ovarv and 
frequent pathological change in old standing cases tube are not numerous b\ hr the most frequent 
is cystic degeneration of the ovary Largeovatian being torsion and strangulation In young 
cysts have been removed from hernial sacs children torsion is fairly common, and tf U 
Grant, in 1920, described an ovarian cyst which long continued it may result m strangulation A 
measured nearly 6 inches in length as occumng case has been reported by Eustace and JfcNeaK 
m a femoral hernia A very few cases have been of strangulation of the ovary and tube m an 
recorded m which malignant disease has super infant 6 months old 

vened on a herniated ovary The only effective form of treatmenl is opera 

The cause of hernia of the ovary and tube is a tion, treatment by trusses very rarely, if ever, 
very moot point, and for the lack of a better effecting a cure There is a very real danger of 
explanation we are constrained to fall back on a atrophy of the ovary and cvstic or degenerative 
very wide term and say it is due to congenital may result owing to the pressure of the 

predisposition There can be no doubt, when look- truss The operation is very easy, and the 
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SUMMARY or TWFNTVnVE CASES OPERATED UPOX AT RING'S COLLEGF HOSPITAL \ND 
BELGRAVE HOSPITAL FOR CHILDREN 


No 

Name 

Age in 
years 

Date of 
admission 

Condition 

Date of 
operatiOD 

Contents of 

Treatment 

adopted 

' Date of 
discharge 

Remarks 


DM 

iVit 

3-11-19 

Right inguinal 

3-12-19 

Ovary and 
falloiHan tube 

Replaced inside 
abdomen 

3-23-19 



LVP 

4 

S-29-19 

Right inguinal 

3-30-19 

Ovary and 
fallopian tube 

Replaced 

6-10-19 



SP 

4Vl2 

6-16-19 

Left inguinal 

6-18-19 

Ovary and 
faUojMao tube 

Replaced 

6-28-19 


4 

D G 

* 

1-14-20 

Left inguinal 
hernia 

l-iS-20 

Ovary and 
faUopun tube 

Replaced 

1-24-20 


s 

DBF 

Yu 

3-23-20 

Right inguinal 
hernia 

3-24-20 

Ovary and 
faDopian tube 

Replaced 

4- 3-20 


6 

AP 

lYii 

4-19-20 

RigM^^nal 


Ovary and 
fallopun tube 

Replaced 

4-29-20 



LF 

Yu 

2- 2-21 

Right in^inal 

2- 4-2J 

Ovary and 
fallopian tube | 

Replaced 

a-14-21 


S 

HAT 

I Yu 

3-S -21 

Right femoral 
hernia 

3- S-21 

Ovary fallopian 
tobe andomentunl 

Ovary and 
tube excised 

3-20-21 1 

Strangulated ovary aod 
tube Ovary so en 
gorged that it was four 
times Its natural size 

9 

W Lt 

* 

7-IS-21 

Left inguinal 
hernia 

7-22-21 

Ovaiy and 
fallopian tube 

Replaced 

8- 4-2X 


10 

Til 

» 

S- 7-22 

Right inguinal 
hernia 

5-9-2* 

Ovary and 
fallopian tube 


B3 


:i 

JS 

4yH 

S-24-22 

Right inguinal 

6- 3-22 

Ovary and 
fallopian tube 1 

Replaced 

6-15-22 


" 

MA 

Yu 

5- 6-23 

Righ^ loginal 

5- 7-23 

Ovary and 
fallopun tube I 

Replaced 

5-21-23 



BAG 

3 

2-26-24 

Right inguinal 
berma 

2-27-24 

Ovary and 
faUopun tube 

Replaced 

5-12-24 


14 

AkB 

47 

4- S-24 

Right inguinal 
hernu 

4- 7-24 


Replaced 

4-26-24 


*s 

RR 

Yu 

3-30-24 

Left inguinal 
hernu 

6- 4-24 

Ovary and 
fallopun tube 

Replaced 

7-29-24 


16 

DAD 

8 

9- 8-24 

Right inguinal 

9- 8-24 

Ovary and 
fallopian lube 

Ovary removed 

9-20-24 

Acute torsion of ovary 

17 

Jk 

3Y11 

12-IS-25 

Left inguinal 

12-16-25 

Ovary and 
faUoptan tube 1 

Replaced 

12-29-25 


18 

AT 

4S 

0-tl- 6 

Right inguinal 

6-18-26 

Ovary and 
fallopun tube 

Replaced 

.-.s 


19 

SS 

3 S 

0-11-26 

Left femoral 

6-18-26 

0 "" 

Ovary removed 

I 

Ovary was adherent to 
the sac wall and very 
fibrosed 

20 

EW 

29 

4-21-27 

Left inguinal 

4-29-27 

Ovary and 
faUoptan tube 

Replaced 

S-ier-2r 

Patient was 3 months 
pregnant 


AD 

S3 

3-17-27 

Strangulated 
right inguinal 

S-I7-27 

Loop of small 
intestine ovary 
and tube 

Ovary remov ed 

6 - 8-27 

Acute torsion of ovary 

22 

KM 

S6 

8- 3-27 

Double femoral 

8- S-27 

Ovary tube aod 
omentum in sac 
on right side 

Ovary removed 

8-24-27 

Ovary was adherent to 
sac Wall and very 
fibrosed 


II L 

3S 

2-10-2S 

Right inguinal 


Ovary and faUo- 
pun tube 

Ovary removed 

2-28-28 

O^ry twisted and ad 
herent to sac wall 

*4 

AE 

lYu 

5- 3-2S 

Right inguinal 

5- S-28 

Ova^ and f alto 
pun tube 

Replaced 

5-20-28 


>5 

G8 

x“/ll 

8-23-2S 

Left inguinal 

8-24-28 

Ovary tube and 

Ovary removed 
Tube and uterus 
replaced 

9- 6-23 
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mortaljtj exceptionally low The ovary and tube 
ain be returned to the abdomen and the hemial 
sac erased Where torsion or strangulation have 
occurred, honever, excision should be per/owned, 
as a useless fibrotic ovary always results from 
these complications 

The ?5 cases tabulated ha>e occurred ai a 
senes of inguinal and femoral hernia: in females 
who haxe been operated upon at Ring’s College 
Hospital and the Belgrave Hospital for Children 
m I^ndon during the years 1919-1929 I wish 
to thank my surgical colleagues attached to 
these hospitals for allownng me to make use of 
their notes on the cases In this series there were 


300 cases of inguinal herma; and 200 cases of 
femoral hernia: Of the femoral cases ig6 oc 
curred at King's College Hospital and 4 only at 
the Bclgrasc Hospital for Children Femoral 
hernia in children must be looked upon as a very 
rare condition, and, according to Rutherford, 
occurs in about o 4 per cent of the case> which 
have been recorded 

RcrERrvcES 

CiretACe, A D , and SIcNealv, R W J Am M Ass 
1914, Um 7T1-77J 

Giast W W J Am M Ass , 1910 Ixxv, JS9-J90 
R taneet, 2927, u 49S 

Watson, L F Ilemu wadoo Henry Kimpton 1534 


RUPTURE or THE SPLEEN 
A Rfport of Twfnty Suts Cases 


UO DRLTZKt Ml> > 

ALTHOtCH the spleen lies hidden ta a pro- 
tected recess, it is frequently lacerated, mac- 
erated, and perforated by crushing injuries, 
bullets, and stabs Its v*35cuUnty is so extensive 
that injuries to ii result m a high mortality rate 
Associated trauma is not infrequent, especially is 
this the case in bullet wounds 
Connors reviews a senes of yg cases, v^hich 
came under his observation at the Harlem Hos 
pital in New York In his group, the great 
est number of cases were due to automobile acci 
dents, Avhile the majority in the writer’s series 
were caused by gunshot wounds 
The present collected group w ere operated upon 
m the City of Detroit Receiving Hospital The 
predominating factor causing the injury was the 
bullet Of 27 cases operated upon, 14 were gun- 
shot wounds, 9 the result of automobile acci- 
dents, 2 were caused by falls, and 3 were stab 
injuries 0/ this group, 17 lived and 10 died 
Eight of the IQ fatal eases were complicated by 
extensive injuries to organs other than the spleen 
(Table I) 

The majority of patients were adults, all in the 
active period of life The youngest victim was it 
years and was struck by an automobile The old 
cst was 42 years The adult age range was from 
21 to 42 years Of the total number, 7 were 
females Industry did not contribute to the fatal 
itics to any extent The majority of injuries were 
the result of social warfare and trafBc 


ACS DiTson xiiaijoAv 

SyvtPTOUS AVD SIGNS 

Evidence of profound systemic shock is present 
m the majority of cases, the degree depending on 
the extent of the laceration with its resultant 
hsmonbage and the involvement of neighboring 
organs If the symptoms are more or less mild, it 
may be assumed that the injury produced only a 
subcapsular hxmatoma or slight rent m the cap- 
sule That this IS not an infrequent lesion is evi 
denred by postmortem findings of this nature m 3 
cases, not m this senes, where the fatal lesion was 
brain laceration and skull fracture The bleeding 
from the sbght laceration of the spleen was con- 
trolled by clotted bfood and had these cases been 
free from complications, surgical mterferetice 
would not have been warranted 
Thesyroptoms are usually those 0/ sev ere intra 
abdominal hxmorrhage The face is pale and 

K oched in appearance The bps are dry and 
■ads of perspiration are present on the skin 
The pulse w rapid, weak, and threai^ Rigidity 
IS usually general but may be confined to the 
upper left hypochondnum Localization of pam 
m this region is an important symptom, as per- 
foration of the spleen, kidney, or liver produces 
more severe pam than docs a similar injury to the 
hollow viscus The sy mptom of referred pain is of 
httie value, since the victim, is frequently m a con- 
fused, shocked mental state Dullness on per 
cussion ui the left flank is an important sj'mptom 
There was no case of unconsciousness in the pres 
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ent group Four were described as semiconscious, 
which can be readily attributed to profound 
shock Lo^ systolic blood pressure is a common 
finding and a vduable guide m determining the 
time of operation Abdommal rigidity and pam 
to a greater or lesser degree were present m all of 
the patients In the majority, these symptoms 
were localued in the left hypochondrium Nausea 
and vomiting are not uncommon symptoms Keen 
observation of vague symptoms is imperative in 
all types of abdominal injury The following case 
well illustrates a spleen rupture in an unsuspected 
case 

R L , aged 17 years, fainted on the street and was 
brought to the hospital Four days previous to admission, 
be fell against a wire fence injuring the left side of his 
abdomen He was taken to a private hospital for examina- 
tion and immediately discharged with a diagnosis of minor 
injury He returned to work the following day, but was 
weak and famt His parents noticed his p^or and general 
debility As stated, he was brought to the hospital 4 days 
after mjury Operation disclosed massive blood clots in the 
abdomen There was a large laceration on the left lobe of 
the liver and a laceration of the upper pole of the spleen 
Stimulation, blood transfusion, and other postoperative 
measures faded, and the patient expired It is reasonable 
to believe that death was due to the fadure of early diag 
nosis 

DIAGNOSIS 

History of an injury, and most frequently an 
external wound in Uie upper left hypochondrium, 
together with symptoms of internal hsmorrhage, 
leaves little doubt as to the diagnosis Intra- 
abdominal trauma with h.emorrhage makes an 
exploratory laparotomy imperative, and the sur- 
geon must be prepared for any emergenc> When 
the site of a blow is localized m the left upper 
quadrant of the abdomen, the liver may be free 
from injury, but in gunshot wounds that organ is 
frequently mvolved together with the spleen 
Trauma to the hollow viscus gives nse to a more 
generalized rigidity and the accompanying pam is 
less profound Vomiting is present more often in 
intestinal and stomach perforation than m lacera- 
tion of the spleen, its diagnostic value is doubtful 
except that it mdicates intra-abdominal trauma 

SURGICAL PATHOLOGY 

The effects of splenectomy, both in man and 
animals, seem to indicate that the function of the 
spleen is assumed by the remaining reticulo-en- 
dothelial system It is regrettable that it is so 
difficult to follow up our traumatic cases, for here 
we remove apparently a normal organ (though 
injured) from an essentially normal mdividual 
Mayo and Archibald state “ In accidents where 
the spleen is ruptured, it will very often be found 
that a pathological condition existed previoudy 


and resulted m enlargement and fnabihty of the 
organ ” This is contrary to the findings m the 
present series, where none of the mjured spleens 
was grossly pathological, and the specimens re 
mov^ disclosed no microscopic pathologj indi 
eating disease 

Boyd observes “The red cells of the blood are 
dimimshed m number, but seldom below 3,cx>o,- 
000, and the anremia disappears b> the end of 2 
months A leucocy tosis, due mainly to an increase 
in the number of the polymorphonuclears, per- 
sists for about 4 months A rise to over 30,000 
occurs shortly after the operation, but in a few 
days’ time it drops to 20,000 ” In the present 
senes, the admission blood examination was 
omitted m the majority of the cases The post- 
operative cystology shows an increase m poly- 
morphonuclear leucocytes and a decrease m hemo- 
globin and red cells The white cell count ranges 
from 8,250 to 4 2,000 white blood cells There were 
urmary complications m 6 cases, and in 3 a posi- 
tive blood Wassermann 

Trauma caused by gunshot or stab wounds is 
usually not so destructive to the organ as are 
crushing accidental injuries The circumscribed 
w ound in the spleen, therefore, frequently permits 
the use of the tampon or suture, whereas, a crush- 
ing mjury causes extensive laceration and de- 
mands a splenectomy The least protected lower 
portion of the organ is most frequently affected 
Although all degrees of wounds are encountered, 
as perforatmg, gutter, lacerating, and macerating, 
bullet wounds involve neighboring organs more 
constantly than does trauma of other varieties 
Asm Case D 671, a gunshot wound m the left 
eighth mterspace caused a perforation of the 
spleen, stomach, and hver 

TREATMENT 

The two factors to be placed m the balance 
when confronted with a case of intra-abdominal 
haimoirhage are the patient’s resistance to addi- 
tional operahve trauma, and the knowledge that 
delay beyond a certain point is fatal To operate 
on a patient suffermg with systemic shock is un- 
pardonable The victim should be removed to a 
warm bed and every means at the surgeon’s dis 
posal used to stimulate the depleted system and 
re Ktabhsh the blood pressure Intravenous in- 
jections of saline and glucose are immediately 
available, while these aids are effected, prep- 
arations for a direct transfusion of blood are 
made The transfusion is best given without 
removmg the patient to an operating room. Auto 
transfusion of abdominal blood is possible in 
selected cases, provided the surgeon is positive 
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TABLE II — RECOVERED CASES — INTERVAL 
BETWEEN ADMISSION AND OPERATION 


TABLE III — FATAL CASES — INTERVAL 
BETWEEN ADMISSION AND OPERATION 


Less than x hour 
Less than i hours 
Less than 3 hours 
Less than 5 hours 
Less than 6 hours 
Less than 7 hours 


Cues 

2 

4 

2 

5 

I 

3 

17 


that it IS not contaminated by a perforation from 
the hollow viscus This method has, horiever, 
not been resorted to in this series When the 
patient has reacted sufficiently to arrant inter- 
ference, the operation may be done Delay m the 
operating room is a serious factor, and all details 
need to be arranged before the patient is removed 
from his heated bed 

Spinal anaesthesia should be used if possible It 
produces more complete relaxation and explora- 
tion can be carried out more thoroughlj The 
possible fall m blood pressure sometimes acts as 
an aid in controlling massive hemorrhage 

The operation must be performed quickly and 
as gently as possible Exposed viscera should be 
covered with warm sterile pads and replaced in 
the abdominal cavity without delay A splenec- 
tomy or suture of the organ cannot be done unless 
the incision is ample A long incision at the begm- 
ing of an operation will often save the surgeon 
much distress A rent m the capsule may be con 
veniently treated by a mattress suture, and this is 
also true of a puncture or stab wound Catgut 
IS preferable to the non-absorbable material The 
suture must be inserted with gentleness and tied 
with caution No case of secondary hemorrhage 
was encountered in this series, although this com- 
plication IS conceivable in the group of tamponed 
cases Injuries to the vessels near or at the hilum 
cause massive hemorrhage and immediate sple- 


Less than i hour 
L^s than 2 hours 
L^ than 5 hours 


Cases 

7 


10 


TABLE IV — OPERATIVE PROCEDURES 

Lived Died 

Splenectomy 7 2 

Suture 3 

Suture and pack 2 ^ 

Pack 5 2 


nectomy is indicated rather than suture or tampon 
Extensive laceration and maceration of the organ 
should also be treated by splenectomy 

After the troublesome hemorrhage has been 
controlled, a minute inspection must be made of 
the neighboring organs If the surgeon is satished 
that the viscera are undamaged, then the wound 
IS closed without drainage 

Postoperative stimulation is essential Infusion 
of salme and glucose was given m every case and 
if necessary, direct transfusion of blood should be 
repeated after the patient has been returned to 
his bed 

CONCLUSIONS 

1 Splenectomy is superior to suture or tam- 
pon when the laceration or maceration is exten- 
sive or if the lesion invohes the hilum of the 
spleen 

2 Suture or tampon readily controls bleeding 
m the majority of the stab or bullet wounds 

5 Secondary hemorrhage has not been en- 
countered in this series 

4 The pre-operative treatment of shock is 
essential 

5 Complications are frequent and account for 
the high mortalit> rate in this t>pe of mjur> 
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AGAIN THE CANCER PROBLEM 

T HL recent use o( an extract of sup 
ratenal cortex, m combitmg cancer, 
has received such wide publicity as 
again to attract general attention to the 
cancer problem The question arises what 
can I e tell the laity about cancer? 

First, It can be said that cancer never de- 
velops in ‘^ound tissues, and this knowledge is 
manifested in the understanding of pb>SJOans 
of the danger of permitting sources of chronic 
irritation to continue Second, m the early 
stages of malignant change surgical removal of 
the growth or, in suitable cases, the use of 
radiotherapy gives a high percentage of cures 
It IS difficult, however, for the laity to ap- 
preciate to what extent cure is possible m 
cancer, and m their very fear of a condition 
which they believe to be hopeless they often 
delay surgical consultation This widesptcad 
pessimism exists because when death occurs 
from cancer, the cause of death' cannot be 
concealed, whereas persons who have been 
operated on successfully for cancer hide the 
fact that the> ha\ e had malignant disease be- 
cause general knowledge of it would stand in 


the way of their future advancement As a 
consequence the public has Lnovm much of 
the horrors of the disease and little of Us 
curability 

The close rchtion of chronic irritation to 
cancer of the visible surfaces of the body can- 
not be control erted I or instance, cancer of 
the scalp is common among the Chinese, who 
shave the head with dull and rough edged 
instruments, and is uncommon among peoples 
who do not have this practice In China the 
men eat at the first table, when the nee ts hot, 
and their pracbee of throwing the nee by 
means of chopsticks with considerable force 
into the postenoT part of the pharynx and the 
first portion of the asophagus, results fre 
qucntly m cancer m this situation The 
Chinese women, who eat at the second table 
when the nee is cold, do not often so suffer 

A form of cancer of the mucous membrane 
of the mouth which is common m the Philip- 
pines and m parts of India, is the result of 
chewing the betel nut, which, wrapped in its 
leaf with lime, is earned almost constant!) m 
the cheek Note the great reduction m cancer 
of the mouth and about the gums as the result 
of good dentistry, and in cancer of the Iip with 
the disappearance of the da) pipe It is said 
that cancer of the breast, so common m 
avihzcd women, has no corresponding fre- 
quenev in women of biose races who leave 
the breasts exposed In the mountains of 
Kashmir, where the natives carry charcoal 
braziers filled with hot coals strapped to the 
lower abdomen, cancer of the skin just above 
the pubes is common 

The relation of chrome irritation to cancer 
of the external surfaces of the body is paral- 



EDITORIALS 


263 


leled by cancers of the internal surfaces, but 
the evidence is necessanly indirect 

Cancer of the gall bladder is seldom seen ex- 
cept in connection with gall stones, and even 
those investigators who do not believe that 
cancer of the stomach often has its origin in 
ulcer, admit that cancer on ulcer does occur 
m a percentage of cases which Hurst, of Guy’s 
Hospital, London, puts at about 20 per cent 
In our own expenence, while the percentage 
m which the histological examination of ex- 
cised cancers of the stomach for evidence of 
preceding ulcer vanes in different senes of 
cases, the development of gastnc cancer on 
some type of demonstrable precancerous dis- 
ease, such as ulcer, is present in more than 25 
per cent When cancer of the mesoblastic 
structures occurs, the preceding source of 
chrome irritation is probably biochemical m 
nature 

When we attempt to explain what happens 
m chronic irntation m relation to cancer, 
there are two outstanding points of view 

First, It IS beheved that some micro- 
organism or other outside agent enters the 
body and gives nse to cancerous growth 
However, if this were true, secondary cancers 
would show the histopathological charactens- 
tics of the organ in which they occurred, 
whereas they show those of the original lesion 
For instance, if a cancer ongmating as an 
adenocarcinoma of the mucous membrane of 
the stomach extends to the hver by metastasis, 
the new-growth proves to be not a cancer of 
the hver, but a cancer of the mucous mem- 
brane of the stomach m the hver, proving 
that the mahgnant cell itself has been trans- 
planted to the hver, and is itself parasitic 

Second, it is equally probable that when a 
breach of continuity in the tissues occurs as 
the result of long-continued chronic irritation, 
the attempt is made first to heal the defect 
with normal cells, but in the course of time. 


as the reparative processes are exhausted, cells 
less and less mature are thrown into the 
breach, until finally embryonic cells, but the 
best that can be supplied, replace the normal 
epithelium and take on malignant change 
This brings up an interesting side line of 
thought, and that is that the age of cells and 
their condition must play a prominent part 
m the development of mahgnant disease 
Perhaps the reason cancer usually appears 
after middle age is that the cells of the body 
have lost the reparative power of youth, have 
a lessened immumty, and thereby have be- 
come more vulnerable Again those organs of 
the body which have a relatively short 
heredity are more often involved than organs 
which we know to be more primitive and 
which might be said thereby to have gamed 
hereditary resistance to the disease 
la this connection, the frequency of cancer 
of the stomach and of the large intestine and 
rectum, what might be called modern organs 
of convenience, as contrasted with the infre- 
quency of cancer of the more pnmitive small 
intestine wnth its ancient heredity, 13 sug- 
gestive Mahgnant disease of the testis, which 
IS the pnmitive organ, is rare as contrasted 
with the many vaneties of malignant disease 
of the ovary, a relatively recent organ denved 
from the pnmitive testicle One can carry 
such a theory still further and point out the 
great incidence of cancer of the breast and the 
uterus m women at the menopause, whereas m 
men there is no such frequency of cancer in the 
generative organs, because no comparable 
senile change takes place 
If we attempt to visualize the problem of 
cancer, therefore, certain factors must be 
borne in mmd The age and the condition of 
the bodily cells, especially those cells that have 
a protective function, must be considered 
Again, those organs of the body, the breast 
and the uterus, which undergo earlj senilitv’’, 
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carry ^^Jth them an increasing nsk of cancer, 
and finaUj , the only reasonable explanitjon 
\vh\ 90 per cent of persons do not ha\ e cancer 
and ^hy 10 per cent do haNc cancer is that 
there is a ^arylng degree of immunity m 
individuals to the cause or causes of cancer, 
uhich leads to the hope that resistance to this 
disease may be increased as it has been m 
other diseases of man \V J Ma\o 

POSTOPERATIVE PULMONARY 
COMPLICATIONS 

O NE result of the researches conducted 
on the important question of etiology 
of postoperati\epuImonar> corophea 
lions has been the de\elopment of ti\o schools 
■whose members explain the phenomena along 
mdel> divergent lines In the case of the 
aspiration h>pothe 5 is, there has been much 
carefully conducted experimentation present* 
mg the evidence quite logicalh , and an equal 
amount, full) as scienlificall) supervised, ip 
parcntly proving bc>ond cavil that acute 
pulmonary lesionsfoUovvangsurgicalopetattons 
are purelv embohe m ongin A third school, 
of more recent origin, empha'azes the frequenev 
of massiv e or lobular atelectasis resulting from 
bronchial obstruction 

Cutler concludes that pulmnnar> abscesses 
result most commonlv from infected emboli, 
that, onlj with difficulty, can abscess be pro 
duced m the experimental animal by the in 
sufflatjon and aspiration of anaerobic or acr 
obic organisms, and that aspiration of buccal 
Contents is a usual occurrence in patients sub 
imtted to general anesthesia The same con 
elusions are reached by Van Allen, Adams, 
and Hrdmia From an experimental studj 
conducted recently by Holman and Mathes, 
it was found that emboh must be vifeded to 
produce marked pathological changw m the 
lung— that sterile emboli produce but little 


gross evidence of thtir presence Flick, in a 
clinical stud) of 172 cases of abscess of the 
lung, found that 62 per cent followed tonsillec- 
tomy and oral infections Most u nters find 
a high madence of abscess follomng respira- 
tory tract operations, but this is not the find 
mg with the other and more common pulmo 
tiarj complications, collapse, pneumonia, in- 
farction, etc 

B\ X long continued and careful!) con- 
ducted investigation, Whipple has added 
greatl) to our knowledge of this subject and 
has lead the school of proponents of the aspi- 
ration thcor) That bronchial aspiration com- 
monl) occurs when patients are under general 
atiTsihcsia and that pulmonarj diseases only 
rarclv result therefrom is, however, being fre- 
quentl) andconsistentl) demonstrated Ma) , 
Tbobum, and Rosenberger have recentl) 
studied, radiographicall) , the aspiration of 
iodized oil into the bronchial tree of patients 
undergoing lonsilleclomics and conclude that 
some aspiration is unavoidable in all opera- 
tions rcqutnng an inhalation anesthetic In a 
senes of patients studied b) them, it was 
found that aspiration occurred m 48 per cent 
Similar conclusions were reached b> M)erson 
who, in a senes of two hundred cases,, rc 
ports an aspiration percentage of 75, while 
the Dad) s’, in their senes of one hundred 
cases, report aspiration as occurnng in 78 per 
cent In one hundred bronchoscopies per- 
formed after tonsillectomy, Iglauer and his 
associates report aspiration of mucus or tissue 
particles as occurring m 40 per cent 
The recent work of Lee, Tucker, Ravdin 
and Pendergrass has cast much light on the 
question of the etiolog) of massive collap'^e 
and has demonstrated the r6Ie, po^slblv the 
leading one, of bronchial obstruction with 
tenaaous muais, in producing the condition 
However, certain of thp«e contentions are 
questioned in a subsequent stud) made b) 
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^luUer, Overholdt, and Pendergrass These 
students of the problem demonstrated that, 
roentgenologically and on physical examina- 
tion, man}’’ patients show signs far out of 
proportion to the symptoms Also, that on 
the first postoperative day, a^erage pulmo- 
nar}' Mtal capaat} is but 33 per cent of the 
pre-operati\ e reading It is held that hypo- 
\ entilation of the lungs, espeaally after upper 
abdominal operations, is the usual state and 
should be regarded as normal The follow-up 
of Lee, Wilmer, and Cobe in their cases of 
postoperatix e massive atelectasis has shown 
that these patients were asthmatic or were 
defimtely allergic in e\er} case This would 
seem to suggest that we ha\e another etio- 
logical factor m this phenomenon which should 
be carefully studied 

Foss and K,upp, stud}’mg the pulmonary 
comphcations following more than four thou- 
sand general surgical operations and four 
thousand operations on the nose and throat, 
all performed m the same hospital with same 
anssthetists and paralleled operating room 
technique, foimd an inadence of i 7 per cent 
on the general service, while there were no 
cases of pulmonary complications whatever 
on the nose and throat service The inadence 
of pulmonary complications followmg spinal 
anesthesia was found to be as great as with 
patients who were operated upon under gen- 
eral inhalation an'csthetics They further con- 
clude that their studies strengthen the theory 
that embolism play s the chief role m the pro- 
duction of moat postoperative pulmonary 
complications and that fi) infarctions (minor 
emboh) are far more common than has been 
generally supposed, (2) aspiration plays but a 
mmor r61e m the production of pulmonary 
complications, (3) pulmonary comphcations 
are, relatively, infinitelv less common follow- 
mg operations on the upper respiratory tract 
than following operations on the abdomen and 


pelvis, {4) irritation by the anesthetic or the 
aspiration of foreign substances during inhala- 
tion anesthesia probably plays a part m the 
production of postoperative bronchitis and 
pneumonia (however, the fact that these com- 
phcations follow spinal and even local infil- 
tration anesthesia with great frequency sug- 
gests that other factors are of equal impor- 
tance), (5) the incidence of post-pulmonary 
complication is as high following spinal 
anesthesia as after general inhalation an- 
esthesia 

WTiatever the condition, whether the aspi- 
ration pneumonitis of Whipple, the embolic 
processes of Cutler, the atelectasis of Lee and 
his co-v.orkers, or a combination of all these 
and others yet undiscovered, the treatment 
advocated in prophylaxis of massive collapse 
seems to apply equally well to all antia- 
pated postopera tiv e pulmonary comphcations, 
namely (i) hyperventilation during and after 
operation with carbon dioxide and oxygen, as 
advocated by Scott and Cutler, (2) change in 
the jxisition of the patient ev ery 6 hours, after 
operation (Sante), (3) curtailment of post- 
operative sedatives, espeaally those which 
depress the cough reflex The use of desic- 
cated thyToid, as recently suggested by Wal- 
ters, seems completely to prevent the devel- 
opment of postopera tiv e pulmonary embohsm 
This advuce should be earned out with all 
cases of suspected pulmonary comphcations 
— better still, routinely”, with all operative 
patients senously ill Fmally, when symp- 
toms defimtely' appear, there is the oxygen 
tent, our newest and, perhaps, most effective 
aid Muller routinely places all of his patients 
suffenng with perforated peptic ulcer in the 
tent — an excellent plan that might be fol- 
lowed with all senously ill surgical patients 
who are in danger of developing respiratory 
comphcations 

Haeold L Foss 



MASTER SURGEONS OF AMERICA 


JOHN T BOTTOMLEY 

A BRIEF re\ie^ of the hfe and surgical career of the late Dr John T 
Bottomley of Boston, Massachusetts, will mahe endent the fact that m 
his sudden death in December, the age of 56, m the full tide of 

his activities, the surgical profession of this country lost one of its leaders and 
New England one of its most valued and popular consultants He \sas bom m 
Lee, Massachusetts, on September 24, i86<> He graduated from Holy Cross 
College in 1889 and from the Harvard Medical School m 1894 In school he was 
an enthusiastic and intelligent student, and stood near the head of hts class He 
then went to v,ork as interne at the Boston City Hospital, where the wntcr first 
knew him His cffiaency, ability, and the cheerfulness with which he went at his 
work endeared him to the staff and to his patients He w as honest, kindly, sjth* 
pathetic, and resourceful He just could not do enough m his efforts to rehcNc 
suffering During the Spanish Amencan war he was assistant surgeon to the late 
Dr H L Burrell on the Hospital Ship Ba> State Well or seasick, he v.as the 
same cheerful, willing ViOrker and eterted himself to the utmost in the cure of 
the typhoid and tropical diseases which characlcn/ed that n ar 

In 1897 lie began practice in Boston and soon (in 1899) nas appointed to the 
staff of the Boston City Hospital He was made supervising surgeon to the 
Rehef Station m Haymarket Square, where he made a name for himself m major 
traumatic surgery At the City Hospital he made a special study of the relief of 
distention and tympanites after laparotomy, and added real contributions to the 
treatment of these cases 

In 1902 he went with Dr John C Munro to the Carney Hospital, one of the 
hospitals of the Sisters of Chanty There these two men did pioneer work, 
espeaally m plaang on a firm basis the surgery of ulcer and cancer of the stom- 
ach Also, in the subject of the surgery of the gall bladder, they contnbuted 
much Together these two men built up an active and progressive clinic, where 
the work attracted frequent visits from the surgical societies of the country, as 
well as visits of mdividualleaders in our art On the death of Dr Munro in 1910, 
Dr Bottomley succeeded to his position and earned on the work wnth undimm- 
ished energy His loyalty to his chief was a fine feature of their assoaation He 
was m great demand as a consultant throughout New England and was consult- 
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LUND JOHN T BOTTOMLEY 267 

mg surgeon to twelve hospitals He gave freely of his time and strength and made 
a reputation not only for surgical skill, but for wisdom, honesty, and kindness 
He ne\ er spared himself, and when not with his work at the Carney was con- 
stantly on the move over New England 

He always took time to visit the great dimes of the country and was a mem- 
ber of the Soaety of Chnical Surgery and of the Amencan Surgical Assoaation, 
where his cheerfulness and sunny disposition won him many fnendships, which 
were both strong and lasting He surely was the pnnee of good comrades To 
the saentific proceedings of these soaeties he made many valuable contnbutions, 
which were characterized chiefly by samty and good sense He loved books and 
art and had a wonderful collection of old medical pnnts, as well as rare old books, 
both in medicine and general hterature 

During the World War he was a captain m the medical corps and used his 
good judgment efficiently in the examination of candidates for the medical serv - 
ice He also served as advisor to the draft boards In this work, as with every- 
thing that he did, he spared no expenditure of time and strength 

He was a member of the Roman Cathohe Church and, wherever he might be, 
never neglected his religious duties The eulogy at his funeral by Monsignor 
Splaine was one of the finest tributes ever paid to a member of our profession 
In his family life he was most happy In 1908 he marned Mary Agnes Kenney, 
of Boston, who with five children — three sons and two daughters — survives him 
About two years before his death he suffered from an infected finger, associated 
with a septicsmia, which affected his heart and kept him away from his practice 
for several months Then he went to work again, but was obliged to limit his 
activities in some degree, although the demands upon him were constant He 
had operated at two hospitals on the morning of the day he died Death came to 
him instantly and painlessly His many patients, fnends, and his fellow surgeons 
all over this country will not soon forget big, strong, cheerful, smiling, competent 
John Bottomley Fred B Lund 
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OLD MASTERPIECES IN SURGERY 


ALFRrn HRO^\'N, m d 

HIE COLLFCTrO WORKS OF JEROMF 
CAPIVACCFUS 

I T IS interesting to note uhat one of these so called 
educated internists of the sixteenth century had 
to sa> regarding surgerj as it applied to his field 
of internal medicine }iieron>mus Capivacceus or 
Jerome Capivaccio r\as born at Padua during the 
early part of the sixteenth centurj Unlike the 
ma]orit> of the medical men of his time he did not 
travel around from place to place but contented 
himself with remaining m his native citv where he 
took, his medical education at the University of 
Padua Presumablj following the receipt of his 
doctor s degree he continued to work at the univers 
It), for in 153a he was given a subordinate profes 
soria) position in the medical department, and in 
1 564 ^ as appointed the regular professor of medicine 
in the university He was a man of great learning 
He knew the ancient languages and his knowledge 
of the works of his predecessors in mcdiane was 
considerable He attained a wide reputation, and 
in 1587 was called by the Grand Duke of Tuscany to 
the chair of medicine at the Universit) of Pisa, but 
this he declined in order to stay in Padua and there 
he remained m his native town until hts death m 
1389 He was particularly interested in the treat 
ment of syphilis and Cells us at the end of fats chapter 
on the treatment of that disease that he made over 
18 000 ducats in the treatment of this ailment alone 
It is rather worth) of note that he mentions as the 
surgical treatment of this disease, the ever present 
phlebotomy and also the use of the cautery on 
venereal ulcers and other skin lesions 
Capivacceus work was practically all published 
after his death According to the bibliography, as 
given b> Gurlt the first work to appear under his 
name was on Lues I eiurea This appeared in 1590 
When the firstediCionof his entire work nasprinteil 
I am unable to state The edition here illustrated 
was pnnted in 1601 and is stated to be the third 
edition of the work It contains all of the indivi 
dual works of Capivacceus which had been published 
up to that time in one large folio volume It is 
devoted almost entirely to internal medicine, but in 
the discussion of the cure of the various diseases 
there is usually an article devoted to the surgical 
treatment This is nearly aiwa)s nothing more or 
less than the indication for phlebotom) in the dis 
ease accompanied b) directions as to where the blood 
should be drawn and how much blood should be 
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taken Throughout the entire work Capivacceus 
constantly refers to Galen and the Arabian ph)st 
aans and seems to take them as the last word re 
garding both diagnosis and treatment Here and 
there however he refers to surgical methods aside 
from venesection, non-operative it is true, but at 
the same time interesting For example, in his 
discussion of angina, which he describes as an m 
flammation of the throat and upper portion of the 
phaiynx be tells of the method of passing a tube 
into the stomach in order to introduce food when 
swallowing becomes extremely dilficult He $a>s 
however that this may irntate the parts and make 
>wallowing still more difficult He suggests the 
passage of a tube down to the beginning of the 
asophagus He then places at the proximal end 
of the tube a dean animal bladder which he has 
filled with liquid nourishment and b) squeexing on 
the bladder squirts it into the ccsophagus and so 
into the stomach In stricture of the ersophagus he 
wnles as follows "Therefore as to the surgical 
treatment If deglutition is difficult and medicines 
arc not able to dimmish the difficult) it is necessar) 
to pass waxed candles into the asophagus and by 
the benefits of these man) are restored to health 
Aetius sa)s if the difficulty is from paral)Si 3 it is 
necessary to affix cups to the chm ' Apparently bv 
his candles or wax bougies he dilates the stricture 
In the thud chapter of the third book which is 
entitled 'Concerning Diseases of the Stomach,” he 
gives his general idea as to the field of surgery in the 
treatment of disease He speaks of surgical method 
being divided into two parts cither bloody or non 
blood) In the bloody method he includes the uses 
of venesection leeches, and cups lie then goes on 
and gives Galen’s ideas ns to the use of inasion in 
abscesses of different parts of the body and includes 
this in the non Woody ehssification lie states that 
it IS the wisest thing to wait until the pus can be 
seen liencath the skin before the incision, which 
should be over the most prominent part, is made 
In the eighteenth chapter of the third book under 
the beading of diseases of the liver, m which he takes 
up asates and anasarca, he advises the various 
types of puncture which were current at the time 
In ascites he advises puncture beneath the umbilicus 

intolheabdomenand the withdrawal of the fluid, and 

m general anasarca, in which the thighs are swollen 
and in some cases the scrotum, he advises making 
inasions in the skin to allow the serum to dram out 
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I N a volume of 392 pages, Bourne and Stone* ha\e 
attempted “to collect what are accepted as the 
most constant clmical pathological findings m dis- 
ease, to state A\hen the result of a test whether posi- 
ti\ e or negative is of \ alue, and to record when such a 
test IS worth doing and when it is incapable of giving 
help ” This IS, therefore, something of a new de 
parture m medical books It is concerned with the 
“no man’s land” between textbooks of clinical 
pathology which are likely to be filled with mmutiai 
of technique and textbooks of medicine which cannot 
afford to emphasize the interpretation of chnical 
pathological findings wthout losing balance or be- 
coming unduly bulkj The subject matter of most of 
the chapters has been arranged in a uniform manner 
Under the heading “General Considerations” has 
been gathered suffiaent of the facts concermng the 
pathology of the disease to render the origin of the 
clinical pathological findings understandable The 
chief of these findings are then enumerated Finally, 
the bearing of each individual result of laboratory 
tests upon diagnosis, prognosis, and treatment is 
discussed “No medical man should ask for a speaal 
investigation without knowing to what extent a 
positive, a negati\ e, or an equivocal answ er will react 
upon his clinical conception of the case ” If all 
clinicians would observe this principle both they and 
laboratory workers would be saved much trouble 
and confusion The contents of this book ba\e been 
chosen to assist the clinician m using such knowledge 
and in observing this principle This volume should 
prove eminentlj useful to internists, surgeons, and 
clinical pathologists J P Sikonos 

I N past decades when careful laboratory pre- 
operative diagnosib was the exception rather than 
the rule, among the disasters encountered, and such 
disasters still occur, was that of failing to recognize a 
diabetic The diabetic develops the same surgical 
lesions as the normal individual, he is particularly 
susceptible to one group, namely, infection and 
gangrene The key to successful surgery m diabetics 
IS the control of sugar metabolism 

The first part of Diabetic Surger'f is devoted to the 
stud> of the incidents of diabetic surger> , the nsks 
of such surgery, the medical problems of insulin and 
diet, and anesthesia The second half is devoted to 
gangrene of the extremities, carbuncles and other 
skin infections, abdominal surgerj h) perthj roidism, 
and mahgnancy 

The general survey of the chemistry and dietary 
control, while brief, is intelligent and ample from a 
‘The PsiNCiPLEs oe Cldiicai Pathology in Pe^ciice a Guidb 

TO THE iNTEIPEEtATION OE LaBOSATOIY INVESTIOATJON TOB THE Us* 

OF Those tNCACEo iv the Practice of Mepicine By Ceofficy 
Bourne M D (lond ) JI R C P »nd Kenneth Stone M D (Oxon > 
MRCP New \ork»od London Oxford Umversity Press 1929 

•Diabetic Sorcery By Leiiod S Mckittiick M D F A.C S And 
Howard F Root, U D .with foreword by Daniel F Jones M D and 
Elliott P Joslin MD Philadelphia Lea and Febiger 1928 


surgical Standpoint The surgeon who routinelj does 
a thigh amputation for every case of toe gangrene in 
diabet^, ma> well profit by the chapter on gangrene 
of the lower extremities 

The authors have not made the mistake of writing 
either a complete monograph on diabetes, or a 
voluminous surgical text This volume will appeal 
to all who read it as a thorough and intelligent 
arbetf J R Bdchbinder 


T he book on Surgical Nursing^ b> Ralph Colp 
and hlanelva Wylie Keller is a very able and 
interesting treatise on this important branch of medi- 
cal science The authors have given the work the 
stamp of actual experience Here are found not the 
imaginings of an observer but the real knowledge of 
the worker It carries conviction and is practical 
The style is clear and unadorned but the “Introduc- 
tion and History” cannot be read, even by those to 
whom the facts have been familiar for years, without 
real enjojment and interest 
The subject matter generousI> includes every 
thing which in any way is related to surgery, even a 
chapter on radium and X-ray The chapter on 
pathology is very good but it must be borne m mind 
that microscopic drawings have bttle significance for 
anvone not experienced in interpreting microscopic 
sections The objection is obviated somewhat by the 
fact that large, clear, well labelled drawings have 
been used The chapters dealing with the operating 
room have the virtue of being practical and generallj 
apphcable, the text is splendid and one feels that 
the writer speaks with authority The subject of 
bandaging is handled well, the illustrations are clear 
and simple, and the account very easy to follow The 
chapter on the Carrel Dakin treatment of wounds 
merits speaal mention 

The second edition shows several changes and 
brings the book up to date in the light of recent de 
velopments in surgery and surgical nursing The 
arrangement of the subject matter in general is 
better, topic heads appear in large type with ade 
quate spaang, subtopics are in heavy tjpe 
As a textbook for student nurses, the work has 
accuracy, completeness, and simphcity of stjle to 
recommend it It should prove u^seful also as a book 
of reference for the surgical supervisor and the 
private duty nurse Nellie d Millard 


■p\ISEASES of the nose, throat, and ear are ably 
covered m the book edited b> Chevalier Jack- 
son and George Morrison toates * The first section 

•‘ncNTBOOit OF ScRcrcAt Nersinc Bv Ralph Colp A B M D 
FACS *nd Manelva Wylie Keller BS RN New V^rk The Mac 
nulka Coffipaay iQtg 

<TtaNosE Throat and Ear a>t> Their Diseases in OaicmL 
CpNTRtBunoVS BY AMERICAN AND EurOPEXN AUTHORS Edited by 
Chevalier Jackson MD Sc D LL D, FA C S .and George Morrison 
Coates AB II D FACS Philadelphia and London W B Saunders 
Company 1929 
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of the book deals ^^th tbe nose and accessory smuses 
The section on anatomy is quite extensive and jlius 
trated with esceDeaf cuts The authors disotss ja 
like manner the phar> nx and nasopharj nx the ear 
diseases of the larynx, peroral endoscopy and final!) 
diseases of the tracheobronchial tree 

Thirty pages of this text are desoted to the reve 
lations of tonsiOoscopy i e , the diagnosis of diseases 
of the tonsils and i> mphoid structures by means of 
transiUumination The various instruments used arc 
illustrated and explained This is more or less new 
to include in a textbook although tonsilloscop) was 
described some years ago Its value is still op/^n to 

dloCUSolOQ 

One IS impressed by the dearness of the section 
devoted to the inner car and labynnth Here is set 
donn ra dear concise form the mechanism of normal 
and abnormal nystagmus with its dinical interpret a 
tion The author has gone to extremes to make it 
practical and understandable This may also be said 
of the chapter on intracranial complications of otitis 
media Differential tables of meningitis sinus 
thrombosis, and brain abscess are given Every 
known means or method used m amving at a definite 
diagnosis is discussed 

A major portion of the work on the lary ns is coo 
tnbuted fav such an cmmcQt authonty as Chevalier 
Jackson Most of the illustrations are drawn from 
me by the author A full description of the tecbmque 
of peroral endoscopy is given by (be same author 
and bis co Rorkers The text is printed on good 
paper and (he type is clear and distinct with suitable 
captions 

A good (nany of the contributions are in the form 
of monographs and some of them have added ex 
cellent bibliographies which would make the book 
desirable for the research worker as well as for the 
practitioner The book is in reality an eocycl^Kcdia 
of diseases of the ear, nose, and throat 

Jons F DetPK 

A S in many other instances Friedenwald s Pathol 
o%y of lhtE,t' IS founded on a course of lectures 
given to medioil students and house physicians 
Fhe author has attempted to show the similanty be 
tween ocular pathoJo^ and disease of other o^ans 
emphasizing etiology and pathogenesis 
The J30 pages are divided into fifteen chapters 
with aa appendix on microscopic technique The 
work IS profuselv illustrated, maiidy with photo 
micrographs from the pathological coUcctitms of the 
Wilmer Ophthalmological Institute and the Arms 
Aledical ^iuseum At the end of each chapter is a 
list of references covenng the subject matter of that 
chapter 

Among the original obacrvations and deductions 
unpublished elsewhere, is the drscussion of subacute 
panophthalmitis, of ocular lesions in fetal syphilis, 
of cataract and gfaucoma, and of retinal vascular 
disease Also the results of experimental researches 
on the rate of secretion of the aqueous, on the patho 

‘TaiPuraaioetorTOiEY* By Jobm Frftdenwj’i AM MD 
FA.C.S NtwVeft TV HUcoutka Compaoy 1919 


genesis of wood alcohol blindness and on the tela 
tioft between cataract and vitamin deficiency arc 
published here for the first time 
No other American author has attempted to pre 
sent a book on ocular pathology, and few books have 
been wntten by the English writers Fnedenwald 
deserves great credit for presenting this material in 
such an acceptable manner \iaon. Wzscott 

A PTIIRITIb IS as old as the oldest fossil and has 
>• made miserable the life of man for as long as 
record> arc extant Less real intensive study, how- 
ever, has been directed toward the elucidatioa of 
this problem than toward many less serious and less 
important Ceul* in his recent monograph on the 
diagnoMs and treatment of arthntu presents a logical 
classification and s renarkably dar picture of the 
various arthritides The crux of anv discussion of 
arthritis is the di^erentiation of the chronic atrophic 
and hypertrophic types \M31Je the clinical and 
pathological p cturcs arc excellently presented by the 
author it is doubtful if everyone will accept in their 
entirety his conclusions as to the etiology of the 
atrophic tvpe, which he calls the chronic infectious 
arthritis \\ hile the importance of focal infcclion is 
everywhere admitted it is being pretty strongly felt 
that the basic causes go back to the individual con 
stitution It certain however that Cecil’s book 
simplifies the subject of arthntis in a remarkable 
manoec, he leaves one with a v ery definite and work 
aWe conception not only of the present status of 
ideas regarding arthntis but of the problems in 
solved and hoes of invcsUgation Each chapter 
takes up a separate entity, the stress being laid on 
diagnosis and treatment The book represents the 
no» being carried on at the Coroell Chotc 

ML Masov 


T he second edition of MePheeters' monograph 
on the miction treatment of varicose veins’ fol 
to cd the first in rapid succession indicating the 
great demand for knowledge on this subject A 
welcome chapter has been added on the Trendelen 
burg test and its modifications The author has 
been largely instfumenfal la popularizing the in 
jrction treatment m this country and gives due 
credit to Continental workers Other methods of 
treatmeot, such as the radical excision and the com 
bination of ligation with injections are not favored 
While the recurrences following radical excision arc 
^scussed no statement is made regarding the end 
results of injection treatment 
The printing and illustrations are excellent It is 
unfortunate that misspelt references, together with a 
certain laxity in the construction of the text, deduct 
somewhat from the inherent value of the material 
Geia oe Takats 
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T he recent work by Souttar* has been read wth 
considerable interest The author states in the 
preface “Surgery is essentially an Art for it demands 
of those who would pursue it a combined dexterity 
of hand and eye, and an instincti\e perception of 
V alues, which are the characteristics of the true artist 
Yet Its practice rests upon a mass of knowledge, the 
accumulated experience of generations, which is apt 
to overwhelm the student by its mere bulk and to 
obscure his vision of the whole in a mist of detail 
To lighten his burden is the object of this volume, 
by onutting what is not essential and by describing 
\ery fully what is fundamental ” This seems ade 
quately to describe the text In approximately 600 
pages the author attempts to separate the wheat 
from the chaff, a task next to impossible so far as 
the subject of general and special surgery is con 
cerned So much depends upon the viewpoint and 
personal experiences 

The author attempts to illustrate the text to a 
considerable extent by thumb nail sketches and 
captions There is no question but that this aids 
materially to clarify the text and to simplify finding 
captions, on the other hand much paper space is 
lost, thus increasing the bulk of the volume Many 
beautiful full page illustrations are in color, which 
makes the book \ery attractive The ones incor- 
porated m this volume are unusually w ell done 
Souttar’s work may be recommended to the col 
lege student of surgery but it must be supplemented 
by extensive collateral reading John A Woltee 

A TREATISE on Stone and Calculus Disease of 
^ the Cannery Organs* has recently been published 
by J Swift Joly, surgeon to St Peter’s Hospital for 
Stone, London The work is based on a study of 
some 636 cases of urinary calculi, covenng the period 
from 1915 to 1924 It contains a history of unnary 
lithiasis and its treatment from the sixth century 
to the present time 

Probably the most valuable section of this work 
IS that in which the various physical and chemical 
factors of the formation of stones are discussed It 
is held that all calculi are formed of two distinct 
types of substances, the crystalline and the colloid 
The author enters into a very scholarly and acadeimc 
discussion of the chemistry and physiology of each 
crystalloid The formation of calculi he contends is 


based on retention of crystals as a potential nucleus 
in a portion of the unnary tract such as the lower 
kidney calyx 

It IS stated that geographical distribution, climate, 
race, and heredity have no mfiuence or importance 
in the etiology of stone Lack of vitamines may 
play a rfile The higher the standard of living the 
fewer the stones found 

Joly has discarded the phenolsulphonephthalein 
function test for mdigocarmine because he is color 
blind and there is a leakage around catheters and 
he can eliminate catheterization for determining 
function 

The most conservative treatment of renal calculus 
IS an early removal of the stone He discusses at 
length the medical treatment of vanous stones and 
mentions many small points of surgical procedures 
worthy of note The book contains many clear cut 
illustrations of operativ e procedures and pathological 
specimens It embodies sane ideas and I believe 
it should be in the library of every urologist 

Harry Culver 

A MEMORIAL volume,* composed of contribu- 
tions by his numerous pupils, colleagues, and 
admirers, is a fitting and gracious compliment to the 
character, talent, and accomplishments of Jean 
Verhoogen The occasion is Verboogen’s retirement 
from the University and L’h6pital Saint-Jean Ac- 
cording to the appended biographical sketch Ver- 
boogen at 65 is still the incontested pere of Belgian sur- 
gery His mos t importan t contributions are in the field 
of urologic surgery He appears to have popularized 
in Belgium cystoscopy, as well as the operations for 
the removal of the prostate and nephrectomy He 
was able in 190X to show a patient alive 9 years after 
a nephrectomy for renal tuberculosis In 1909 he 
read a paper on total cystectomy He was also one 
of the very first to perform a total gastrectomy 
(z8g8), and a lobectomy for pulmonary tuberculosis 
(1912) The volume contains 747 pages The greater 
number of contributions have naturally come from 
urologists, in fact, it is a ventable textbook on 
urology Among the many valuable contributions, 
it IS pleai>ant to note two from American surgeons 
Edward Beer and E L Keyes The subject matter 
IS quite varied and presents much of interest and 
value George Halperin 
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AN extensive survey of the hospital field and 
a subsequent exhaustive study made by 
the Hospital Research and Information De- 
partment of the American College of Surgeons m 
co-operation i\ith surgeons, hospital executives, 
manufacturers, and saentific laboratories, re- 
vealed such duersitj of surgical dressings that 
it was considered advisable to undertake the 
standardization of these with a view to effiaenc> 
and econom> A tentative list of standardized 
dressings for adoption by surgeons and hospitals 
IS presented in this report 
Earl> m the survey convincing evidence of the 
need for standardization of surgical dressings was 
apparent when it was found that approximately 
five thousand different t>pes of dressings were in 
use in the five hundred institutions being studied 
and that as man> as fifteen hundred varieties of 
one t>pe of dressing were used for the same pur- 
pose It w as found not only that hospitals located 
in the same community frequently used entirelv 
different types of dressings for similar work, but 
that a single hospital, for instance, often earned 
three or four types of sponges, all for the same 
purpose but made necessary by special prefer- 
ence of the surgeons or specialists 

Throughout the study it has been constantly 
kept in mind that surgical dressings are part of 
the surgeon’s armamentarium, and consequently, 
in compiling a list of standardized dressmgs, pn- 
mary consideration has been giv en to determining 
sizes and types that will best meet the needs of 
sound surgical and obstetrical practice The sec- 
ond purpose or objectiv e of the survey and study 
has been to design such dressings with a view to 
reducing costs The work, therefore, has been 
based on efficiency and economy in the making up 
and use of surgical dressings 
Materials used in making dressings vary con- 
siderably Three are recommended Gauze is the 
most widely used material but, for tlie sake of 
economy and without defeating desired results, 
cotton may be employed as a dressing if placed 
between a few layers of gauze Cellulose wadding 


IS recommended as an inexpensive substitute for 
cotton m articles — particularly dramage pads — 
requiring great absorptive power and less tensile 
strength 

At the outset of the study a definite classifica- 
tion of surgical dressings and nomenclature was 
adopted All surgical dressings used may now be 
included under one of the seven classifications 

I Sponges — sterile dressmgs for sponging or 
wiping 

n Abdominal packs — sterile dressmgs for 
walling off 

III Sterile gauze dressings — sterile gauze 
dressings to cover incision after operation 

IV Pads — sterile dressings to absorb dram- 
age after operation 

V Gauze drains or tampons — sterile dress- 
ings to serve as wicks to draw blood, pus, or 
other fluids out of wounds to the surface 

VI Bandages — to hold dressings in place or 
to provide slight pressure or support 

VII Binders— to provide pressure or sup- 
port and hold dressings in place 

Standards are submitted for the first four class- 
es sponges, abdominal packs, sterile gauze dress- 
ings, and pads It is planned to include in a later 
report recommendations for the three other class- 
es gauze drams or tampons, bandages, and bind- 
ers, as well as special dressings The proposed 
standardized dressmgs are as follows 
Class I — Sponges 

1 Large sponge (8x4 in )— soxra gauze cut 34X1& in , 
folded to approximately 8t4K » 12 ply 

2 Medium sponge (3x3m ) — 20x12 gauze cut 12x12 in , 
folded to approximately 3J^X3 m , 13 pl> 

3 bmall sponge (2x2 in) — 20x12 gauze cut 6x6 in, 
folded to approxunately iKxi)^ in , 12 ply 

4 Pointed sponge (6x3 in ) — 20x12 gauze cut 18x12 in , 

folded to five comer shape, approximately in 

Ihe ply vanes in different parts of the sponge 

5 Tonsil sponge — 20x12 gauze cut 6x6 m , folded pouch 
stjde to approximately 2x1 m 

Class II — Abdominal packs 

6 Large oblong pack — 20x16 gauze, dimensions 36x8 in , 
8 ply with tape 
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7 Jiledium oblong pack— gauze dimenuons 
i8t4 la S ply with tape 

8 Small oblong pack — Jou6gau2e dimensions izxi in , 
8 pi} with tape 

9 Large squarepack — jotiG gauze dimensions lasiain 
8 ply with tape 

JO Medmm square pack — aoeiG gauae dimensions 
8t8 in 8 ply with tape 

ji Small square pack — aotifigaure dimensrans 4x4 in 
S ply with tape 

J2 Large roll pack — 20x16 gauze folded to approx 
tmately 4 m s 3 yards 8 ply 

13 jfedium roll pack — 20x16 gauze folded to a}4>rox 
imately 2 in x 2 yards 8 pl> 

14 Small roll pack— 20x16 gauze folded to approx 
iraatelj i in x yards 8 ply 

Class III — StcriU gau c dre«»H{i 

13 Large Ilufl— 30X12 gauze cut 18x18 in fluffed 

10 Small flufl~20xi2 gauze cut 12x12 m fluffed 

17 Large flat— 20X12 cauze foldeil t0 4l'i]i8 in 8ply 

18 Small fiat — 20x12 gauze cut 36x12 in folded Jo 
433x12 in 8pl> 

CUssn—Pais 

ip Large dressing pad— dunensions rixtd Ml Cdttonor 
ceUucotton tiller with coienng of 20x12 gauze 

20 btoaU dressing pad— dunensions 8x8 m Cotton or 
ceUucotton filler with coxenng of 20x12 gauze 

31 Maternity pad — o'er all dimensions 22X3’j m Cot 
tonorccducottonflUer^U in long with covenngof 20x13 
gauze 

The complete report contains (ull details as to 
the making up of each of the t> pcs mentioned 

The surgeon s time can be saved still further 
and a more umforrn technique maj be obtained 
if specific uses be determined for each of the sev 
era! dressings specified It is, therefore suggested 
that each hospital put into practical use the dress 
mgs recommendea and that the staff appoint a 
surgical technique committee to make a careful 
study to determine the particular type of dressing 
best suited for a given operation This further 
delerminalion would enable tbe surgeon to select 
in an instant the particular dressing required 

The survey and study included the practices in 
vogue m regard to sponge count slenlizaUon 
roethodb, storage and distnbution and mmu 
factute and reclamation of dressings The details 
of these various phases mav be found in the com 
plete report as published in the June, xqjo Sul 
letin of the American College of Surgeons It is 
believed, however that all surgeons will be par 
ticularly interested in the last two phases namely, 
manufacture and reclamation of dressings 

The survey revealed not only the practice in 
some institutions of reclaiming surgical dressu^, 
but as xrell the need for a uniform, safe, and reh 
able method of doing this work. No recommen- 
dations have as yet been made as to the advisa 
bihty of reclaiming surgical dressings, but when 


this practice is followed, the following recommen 
dations arc suggested 

X Discard all inatMiafs contaminated with virulent or 
^lUSRis such as tetanus or gas bacillus and ail imtenal 
staioed with iodine scbailach r or other stains and dyes 

2 Mandie separately all dressings to be reclaimed — (a) 
segt^te in special contamers the dressings ta be teclaimed, 
(b) keep the dressings separate from other laundry imlenal 
by placing them in cord or mesh bags which should be only 
partially idled and ioosety packed (c) cleanse these bags of 
dressings apart from other laundry matenal 

3 Remove gross dtbns by preliminary soaking 

4 Rinse to secure gross cleanliness 

5 Roil and bleach at 140 to 150 degrees Fahrenheit 

6 Recondition by stretching while Kwist dry, and make 
into packages 

7 Stenlizr at least twice on successive days 

8 I ut m proper place ready for use 

After rcdamalton the material in the dressings 
should approach its original state with threads in 
tact and mesh preserved Loose or broken fibers 
render the gauze unfit for use except as a filler or 
for special purposes The reclaimed dressings 
must be free from stains, odors, and extraneous 
matenal, and must be as sterile as new dressings 
Proper sterilization calls for cultural tests and 
where this is not possible the reclaimed gauze 
should be used only m the secondary hne of de 
fense for instance, as a superimposed dressing 
over new gauze or as an absorptive filler Before 
final recommendations for adoption or rejection 
of the practice are offered, it is desirable that sur 
geonsand hospital executives report their findings 
as to the value of reclaiming dressings 

Another fact brought out in the study was the 
growing tendency in hospitals toward the use of 
ready made dressinp In view of the large num 
her of dressings used annually, it is evident that 
considerable manual labor is expended m the hos 
piul in the preparation of dressings In the past 
much of this work, has been done by nurses m 
training More recently, however, it has seemed 
best that for the better care of the patient and for 
the better education of the nurse the nurse should 
be relieved of such menial and unprofessional du 
tics as could be performed by unskilled help or bv 
machines and the preparation of dressings comes 
sn this category Such work doesnotcontnbute to 
the nurse s efficiency in caring for the patient and, 
too, if she IS relieved of this task time is thus 
saved that she could use to better advantage In 
a number of hospitals paid employees make dress- 
ings, but here, too, there are objections, principally 
brause of the great amount of tune and matenal 
wasted, for dressings thus prepared are frequently 
so lading in uniformity as to be unfit for use The 
utilization of convalescent patients or inmates of 
organizations for the preparation of 
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dressings is likewise not desirable because such 
sources of supply are irregular and result m waste 
of materials While ready made dressings will be 
uniform m size and quality and will effect a saving 
of hospital emplo> ees’ time, they are an advantage 
onl> if their cost is not too high A comparison of 
the costs of ready made and hand made dressings 
however, should include a consideration of the 
true cost of hand made dressings, for example, the 
cost of materials, the salary of the nurse, the cost 
of maintenance and training of the student nurse, 
and especiallj the improvement to be obtained 
in the nursing service by freeing the nursing staff 
from the dut> of making dressings Detailed 
time-labor studies of this problem undertaken by 
hospitals will aid in drawing future conclusions 
as to the advisabilitj of read> made dressings 

The standardization and simplification of some 
of the thousands of dressings now in use have been 
undertaken in the belief that se\eral distinct ad- 
vantages would accrue to surgeons and hospitals 
In the first place standardization will make for 
umformitj of practice among hospitals of a given 
communit> This is particularly desirable since 
many surgeons operate in more than one hospital 
and do work in a number of institutions m the 
course of a > ear, and under present conditions the 
surgeon is ver> probabl) given a different set of 
dressings m each hospital This necessitates con- 
stant readjustment on the part of both surgeon 
and nurse, which is neither pleasing to the indi 
vidual nor does it make for efficienc) Maximum 
efficienCN can be secured only if the same tech 
nique can be carried out time after time without 
change — a strong argument in favor of the stand- 
ardization of dressings 

Standardization will eliminate much of the pres- 
ent waste which results from a hospital making up 
and carrying several different sizes and shapes of 
the same type of dressing to meet the preference 


of each individual surgeon on the staff This prac- 
tice IS not onl> wasteful but it appears that pro- 
portionate benefits are not obtained b> the sur- 
geon nor is better care secured for the patient It 
IS believed that the dressings proposed wdl suffice 
for most of the requirements of any surgeon and 
wiU eliminate the necessitj for carrjing different 
types of the same dressing 

The proposed standardized dressings should 
prove decidedly economical as each has been de- 
signed to give the required size and bulk with the 
minimum amount of material Each will do the 
task intended, yet none is larger than necessary 
for good results The sizes are such that they can 
be cut without waste from standard sized pack- 
ages of gauze, cotton, and cellulose 

One great advantage of standardization is that 
It will permit the manufacturer to produce ready 
made surgical dressings much more cheaply With 
the present diversity of sizes, the manufacturer 
sells so few of each dressing that thev cannot be 
produced at low cost Standardization will en- 
courage quantity production with its consequent 
economies 

While the proposed dressings are submitted not 
with the idea of establishing final standards at 
the outset, it is hoped that they will be put to 
practical use As the simplification of dressings 
concerns both the surgeons and the hospital man- 
agement, It 15 essential that the standards be ac- 
cepted by both m order to secure the best results 
It IS therefore urged that both the surgical staff 
and administrative heads of each institution work 
together in testing out the recommendations made 
The ultimate results of proper standardization of 
surgical dressings, if put into practice bv these 
two bodies, will mean greater convenience to all, 
a more uniform surgical techmque, better utili- 
zation of the nurse’s time, a saving in time and 
materials, and a reduction m the cost of dressings 
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PRELIMINARY PROGRAM FOR 

T he Committee on Arrangements for the 
tventieth annual Clinical Congress of the 
American College of Surgeons, to be held m 
Philadelphia, October 11-17, has prepared a pre- 
liminary program or outline of the climcsand dem- 
onstrations to be giv en m the hospitals and modi 
cal schools of that city as published m the follow 
mg pages The program is to be further revised 
and amphhcd during the weeks preceding (he 
Congress m order to present a more complete out 
line of the clinical w ork that w ill be demonstrated 
The surgeons of Philadelphia are keenlv initrcsted 
to provide for the visiting surgeons a complete 
showing of the clinical surgical activities of that 
great medical center, to include ail branches of 
surgerj — general surgerj gv necologj , obstetrics, 
orthopedics urolo^v and surger> of theeve ear, 
nose, and throat It rill be noted that clinics 
are scheduled for Monday afternoon beginning 
at 2 o clock and for the mornings, and afternoons 
of the following four dajs 
The real program of the Congress will be issued 
dail> m the form of bulletins that \ ill give a com 
plete, accurate, detailed schedu’e of the clinics to 
be given at each of the hospitals These buHeUns, 
to be posted at headquarters each afternoon, will 
present the clinical schedules for the foHowing 
day Printed bulletins containing the same sched 
ules will be distributed each morning 
Since the last Clinical Congress in Philadelphia, 
m 1925, a number of new hospitals have oeen 
built and some of the older mstitutions remodeled 
and enlarged so that m keeping with the growth 
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of the cit} its clinical facilities have been largely 
increased 

A special feature of the clinical program nil be 
a senea of fracture clinics demonstrating modern 
methods in the treatment of fractures Plans are 
being made bj the committee for a comprehensive 
sho ing at several of the larger hospitals of meth- 
ods emplo>cd and results obtained m the treat- 
ment of fractures, which forms so large a part of 
surgical work in industrial centers and large cities 

Clinical demonstrations m ophthalmologv and 
otolarjmgologv will be held at headquarters each 
tnormng except Monday, in view of the fact that 
the clinical work in these spcvialties will be pre 
sented at the hospitals m the afternoons An at 
tractive program which will include deraonstra 
tions bj a number of outstanding American 
surgeons recognized as leaders m these specialties, 
IS being arranged b> a sub-committcc headed by 
Dr WilbamT Shoemaker, chairman, and will be 
published m an earl} issue of this journal 

Exhibitions of surgical films will be conducted 
at headquarters U ice dailv except on Monday 
At these exhibitions the motion pictures that have 
been produced under the supervision of or ap- 
proved b> the Board on Medical Motion Pictures 
Will be exhibited A number of films will be given 
their premier showing m Philadelphia The pro 
gram will include other outstanding contributions 
Dot comprised in the College library of films 

Under the auspices of the Committee on the 
Treatment of Malignant Diseases a round table 
conference on the subject of cancer clinics, cancer 



CLINICAL CONGRESS OF A35*rERICAN COLLEGE OF SURGEONS 


277 


hospitals and cancer institutes will be held on 
Thursday morning at which plans for the orgam- 
zation and administration of such institutions will 
be discussed Following the annual meeting on 
Thursday afternoon there will be presented a 
s>mposium on cancer dealing with the saentifac 
aspects of this important problem 

A conference on traumatic surgery is being 
arranged for Fnday, with sessions both morning 
and afternoon, at wluch leaders in industry, edu- 
cation and labor, together with representatiaes of 
indemnit> companies, surgeons and hospital ad- 
ministrators will discuss various phases of this 
important activit> of the College Dr Frederic 
A Besley, Chairman of the Committee on Trau- 
matic Surgery, will report on the work of the 
committee in recent jears, outlining its present 
and future activities The program will include 
an open forum for the discussion of the many 
problems involved and the presentation of formal 
papers by outstanding men 

The annual meeting of the College will be held 
on Thursday afternoon beginning at 2 o'clock at 
which time formal reports on the activities of the 
College by the officers and several standing com- 
mittees will be presented Immediately following 
the annual meeting there will be presented a 
symposium on cancer 

The Executive Committee has under considera- 
tion certain plans for the entertainment of visiting 
ladies which will include visits to some of the im- 
portant histone points in and around Philadelphia 

General headquarters for the Clinical Congress 
will be established at the Bellevue-Stratford Hotel 
located at the corner of Broad and Walnut 
Streets All of the rooms on the second floor, in- 
cluding the grand ballroom which will be used 
for the evening scientific meetings, hospital con- 
ference on Monda>, the annual meeting and 
other large gatherings, together with additional 
rooms on the roof, have been reserved for the use 
of the Congress and will be utilized for scientific 
meetings, conferences, film exhibitions, registra- 
tion and ticket bureaus, bulletin boards, executive 
offices, scientific and technical exhibitions, etc 

EVENING MEETINGS 

Programs for a series of five ev ening meeUngs 
are being prepared bj the Executive Committee 
of the Congress At the Presidential Meeting on 
Monday evening, following the introduction of 
distinguished guests from abroad and the in- 
augural address of the president elect, Dr C 
Jeff Miller of New Orleans, the Murphy oration 
in surger) will be delivered by Professor George 
Grej Turner, Newcastle-on-Tyne, England, pro- 


fessor of surgery, University of Durham, and 
Hunterian professor and member of council, 
Royal College of Surgeons of England Other 
distinguished visitors from abroad who will pre- 
sent scientific papers at the evening meetings in- 
clude William Ernest Miles, F R C S , surgeon to 
the Gordon Hospital for Rectal Diseases and the 
Cancer Hospital of London, who will present a 
paper on “Cancer of the Rectum", Professor 
Otfned Foerster, of the University at Breslau, 
Germanj, who will discuss the surgical treatment 
of neurogenic contractures, Professor Emile 
de Grosz, of Budapest, Hungary, who will present 
a paper on ophthalmological surgery 

Three major subjects for consideration at the 
evening meetings will be plastic surgery, including 
the treatment of burns, injuries, contractures and 
congenital deformities, surgery of the kidnejs, 
bladder and ureter, and thoracic surgerj Emi- 
nent surgeons of the United States and Canada 
have been mvited to present papers dealing with 
various phases of these subjects 
The annual Convocation of the College, at 
which the 1930 class of candidates for Fellowship 
in the College will be received, will be held on 
Friday evening 

HOSPITAL STANDARDIZATION CONFERENCE 

An interesting program of papers, round table 
conferences and practical demonstrations that 
deal with problems related to the hospital stand- 
ardization program of the College and to hospital 
efficiency m general is being prepared for the 
thirteenth annual conference, which opens at 
0 30 o’clock on Monday morning in the grand 
ballroom of the Bellevue Stratford Hotel A 
preliminary program follows 

Monday, p jo~zs 00 

Opening Address Major General Merriite W Ireland, 
Washington, President, Amencan College of Surgeons 
Presentation of the Thirteenth Annual Report of Hospital 
Standardization Franklin H Martin, JI D , 
Chicago, Director General, American College of 
Surgeons 

Our Re^nsibility as I ellows of the College in Furthenng 
the Hospital Standardization Movement C Jeff 
Miller, M D , New Orleans, President Elect, 
American College of Surgeons 
What the Hospital Standardization Movement Means to 
the Present Day Practice of Medicine George \V 
Crile, AI D , Cleveland, Director, Cleveland Cluuc 
My Conception of an Ideal Hospital Rev Alphonse M 
SarwiTALLA, St Louis Dean, St Louis University 
School of Medicine, President, CathoUc Hospital 
Association 

Is Standardization of Hospital Surgical Procedures Possi 
ble? Joseph C Doane, M D , Philadelphia, Direc 
tor, Jewish Hospital 
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Vonirty 2 oo-j oo 

Fsivk D Jenvings MD BrooUyn Climca) Professor 
of Sur;?eo’ Long Island C-olie^e Hospital, Stug>^ 
I>t Cat&erme s Hospital presiding 

\ Stud> of Auote Appendicitis at St Cathennea and 
Greenpoint Hospitals Brookljn from jpap to 1929 
jnciusne for the Purpose of Ft aluating the Jfcnetit of 
Staff ConfereniES Joseph S Baedtos M D 
Attending burgeon Greenpoint a^d Hol> fainjfy 
Ilpspjtjls, }ltRR\ Fcldm^ MD Issocute Sur 
gem Greenpoint Hospital, John A McC«e MD 
Assistant Surgeon, Greenpoint and bt Cathenoes 
Hospitals Jostnr h 1 ixirts M D As isiant 
Surgeon bt Catherine » Hospital V\ai,te»J OCon 
’TE i.i, hi V> As istant Surgeon St Cathenne s Hos 
piul 

Co-ordioation and Integration of the Gvstcological 
Obstetrical Service in a General Hospital Cuakles 
A Gorw's i,l D BiooVlvn Cltwtai Ptolessoe of 
Obstetnea and Gynecolog) Long DUnd College 
Hospital Attending Obstetrician and GjBeeoloj,tft 
Greenpoint and St Catherine s Hospitals 

A PDa for the Orgatuaalion and Control of the Courtesy 
Staffin a General Ho pita! Joii'iM ScAVNrti MO 

i smaica V V Attending Surgeon St Cathenne * 
fospjtal Rroolivn AtiendinfiSurgeon Afarylmmac 
ulate IIospiul Jamaica 

The Liaison Committee — a Means o£ Ptomoling Co ope'a 
tion Qetv-eeo the Medical btaS and the Hospital Afati 
agement. j GtRUvp bfresuLL At D Loumille 
Visiting Surgeon Louisville Public Jewish and St 
Marv and bt Eluabeih Hospitals 
U the Pn\ate Patient Getung a Square Deal* JotiM C 

i EVMKCS \i D Surgeon in Chief Cumticrtand 
fospttal Sutgroa Brooklyn and bt Peter a Hospitals 

liKsda^ g y>~ti JO 

Important Basic Cunsiderauons in Afainlaining an Ade 
quate X Pav Serwe n Various Sued Hospitals 
Edharp b BlaIsf M D Chicago Radiologist 
^Vesley Memorial Hospital 

Autopsies Thew Value and Certain Factors that Will In 
QjencB Their Increa e B IIe\*y Msson AID 
Materfaury Conn , Supe«nt‘'nd«nt, VVaierburv Mos 
pita] 

Absorption of Special Charges in Hospitals tillustra'ed) 
Lawrence C Aisnv Milwaukee Supennfendent 
Mount buiai Ifo pital 

The Hospitals Teaching Responsibility John t 

SOM Baltimore Assistant Director Johns Ilopbns 
Hospital 

ruesdoy, 2 oo-j 00 

Round Table Conference— Futv tions Rclatton^xps and 
Responsibilities of the Board of Trustees Medical 
Staff and Superiotendent Conducted by C \\ 
AIt*\cfH JID Valhalla N \ Director Meat 
Chester County DepartfU'-ot of Hospital* 

If tdnesdsy 9 jo-is 30 

Otganaatioti of the Record DeparCmeot 'lUusUat^} 
Path. H Fe-leb Minneapolis, SupenntMuleot, 
Uruverity Hospitals 

Ccnualization of Medical Statistics in the Record D<*part 
meat Mary M IsEwroN RN Pillsbuigh Medical 
btatistician Pittitwt>,K Homeopathic Hospital 


RiOe of the Student Nurse m the CJinicaJ Record M»R\ 
AIebrju UiUiamsport Student Nurse School of 
Nutsng VVil}iamsportIIo‘ipitaI 
CaseRecordsandCIinicalConferences Irvt-vD Mftzcee 
MD Pittsburgh President, Pennsyhania State, 
Board of Medical Education and Licensure 

JJ (dntiioy 2 oo-j do 

Round Table Conference — Mediuil and Hospital Econom 
ics Conducted by Robert Jolly Houston "feias 
bupenatendent Baptist Hospital Educating the 
lublic, Costs Nersus Value of Medical and Hospital 
Semces Medicaland Hospital Economics in relation 
to planning and construction manaoetnent scientific 
departments Iclmical laboratoiy \ ray and physical 
therapy), Standarrluntton of Equipment and Supplies 
Croup Nursing RAle of the Social VVorler R^le of 
the DietiUaii 

Round tabic conferences dtabng njth subjects 
of interest to hospital trustees, superintendents, 
nurses and all hospital eteculives are lieing 
planned for Thursday and Fndaj mornings 1 he 
afternoons of those two dajs wtU. be devoted to 
V tsiis to hospitals with demonstrations on hospital 
planning and construction, equipment, manage- 
ment, etc 

An invitation to attend the conference is et- 
tended to all persons interested in the hospital 
field 

REDtCED RAlLWVA FtRES 

The railwais of the United States and Canada 
have auiborued reduced fares on account of the 
Phitadclphia session of the Clmical Congress so 
that the total fare for the tound ttip vnll bt one 
and one half the ordmar> first class one v av Ian- 
To lake advantage of the reduced ratvs it « 
necessary to pa> the full one tvaj fare to Phila 
deiphu, procuring from the ticket agent when 
purchasing ticlct, a "convention certificate ’ 
which certificate is to be deposited at head 
quarters for the signature of the general manager 
of the Clinical Congress and the visp of a special 
agent of the railwajs Upon presentation of a 
vts"d ctrtUicate to the ticket agent m Phifadcl' 
pfua not later than October aist a ticket for the 
teUirn joutne> b> the same route as traveled to 
Philadelphia roa> be purchased at one half the 
one waj fare 

In the eastern, central and soulhem states and 
eastern provinces of Canada tickets maj be 
purchased between October gth and 15th, in 
other sections of the United States and Canada 
at somewhat earlier dales The return journey 
from Philadelphia must be begun not later than 
October 21st 

The reduction in fares does not appl> to Tull' 
roan fares, nor to extra fares charged for passage 
OA certain trains Local railroad ticket agents 
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will suppl> detailed information with regard to 
dates of sale, rates, routes, etc Stop-o\ers on 
both the going and return journeys maj be had 
within certain limits 

Full fare must be paid from starting point to 
Philadelphia, and it is essential that a “conven- 
tion certificate” be obtained from the agent from 
w^hom the ticket is purchased These certificates 
are to be signed bj the general manager of the 
Clinical Congress and vised b> a special railroad 
agent m Phdadelphia during the meeting No 
reduction in railroad fares can be secured except 
in compliance with the regulations outlined and 
within the dates specified It is important to 
note that the return trip must be made b> the 
same route as that used to Philadelphia and that 
the certificate must be deposited at headquarters 
during the meeting and return ticket purchased 
and used not later than October 21st 
An exception to the above arrangement is to 
be noted in the case of persons traveling from 
points in certain far western states and British 
Columbia, who will be able to purchase round 
trip summer excursion tickets which will be on 
sale up to and including September 30th with a 
final return limit of October 31st The summer 
excursion fare is somewhat lower than the con- 
vention fare mentioned above, but is available 
only m certain of the far western states and 
British Columbia Tickets sold at summer excur- 
sion rates permit traveling to Philadelphia via a 
direct route and returning via another direct 
route with liberal stop over privileges 

LIMITED ATTENDANCE — ADVANCE REGISTRATION 

Attendance at the Philadelphia session will be 
limited to a number that can be comfortably 
accommodated at the clinics, the limit of attend- 
ance being based upon the result of a survej of 
the amphitheaters, operating rooms, and labora- 
tories in the hospitals and medical schools to 
determine their capacit> for acommodating visi 
tors Under this plan it will be necessary for 
those who wish to attend to register in advance 
Attendance at all clinics and demonstrations 
will be controlled b> means of special clinic tickets 
This plan provides an efficient means for the dis- 
tribution of the visiting surgeons among the 
several clinics, and insures against overcrowding, 


as the number of tickets issued for any clinic will 
be limited to the capacity of the room in which 
that clmic will be given 

REGISTRATION FEE 

A registration fee of $5 00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be ex- 
changed for a general admission card upon regis- 
tration at headquarters This card, which is 
non-transferable, must be presented in order to 
secure clinic tickets and admission to the evening 
meetings 


PinLADELPHIA HOTELS AND THEIR RATES 
There are ample first-class hotel facilities avail- 
able in Philadelphia for all who will attend, as 
in recent y ears a number of fine hotels hav e been 
built Many of the hotels are located within walk- 
ing distance of the headquarters hotel The 
following hotels are recommended b> the Com- 
mittee on Arrangements 

Miaunum RcIm 
W ith Bath 
Single Double 


Adelphta, J3th and Chestnut Sts 
Barclay, Rittenhouse Square East 
Bartram, 33rd and Chestnut Sts 
Bclsravia, i8ri Chestnut St 
Bellevue Stratford, Broad and Walnut 
Beniamm Franklin, qth and Chestnut 
Colonial, Jith and Spruce Sts 
Drake 151* Spruce St 
Elks, Broad and Vine Sts 
Gladstone, ulh and Pine Sts 
Green s, 8th and Chestnut Sts 
Lorraine, Broad and Fairmount A\e 
Maidstone 1327 Spruce St 
Majestic, Broad and Girard A\e 
Mayfair, Lincoln Dme and Johnson St 
Pennsylvania, 39th and Chestnut Sts 
Rittenhouse, 22nd and Chestnut Sts 
Ritz Carlton, Broad and AAalnut Sts 
Robert Moms, 17th and Arch Sts 
St James, r3th and Walnut Sts 
Slepben Girard, 2027 Chestnut St 
Sylvania, Jumper and Locust Sts 
Tracy, 36th above Chestnut St 
Walton Broad and Locust Sts 
Warwick, 17th and Locust Sts 
Wellington, ipth and Walnut Sts 
Westbuiy 15th and Spruce Sts 


$ 4 00 
6 00 

4 00 

5 00 
4 00 

4 00 

5 00 
a SO 

4 00 
3 00 

5 00 

3 00 

4 00 

5 00 
3 00 
3 00 

6 00 
3 SO 
3 50 

3 00 

4 00 
i 00 
3 SO 

5 00 
5 00 
5 00 


Room 
S 7 00 
8 00 
8 00 
7 00 
7 00 
7 00 

7 00 

8 00 
S 00 

7 00 

4 SO 

9 00 

5 00 

6 00 

8 00 
5 00 
S 00 

10 00 
5 00 
5 00 
5 00 
8 00 
5 00 

5 00 
8 00 

6 00 
10 00 
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PRELIMINARY CLINICAL PROGRAM 

GENERAL SURGERY. G\NECOIOG\. OBSTETRICS. UROLOGY. ORTHOPEDICS 


LAJ^KENAU HOSPITAL 
Mondty 

JoJ£N B Dea\e? — li General surgical Uimc 
AViluau MacKiwitv — 3 C>stCp«:op> 

Tilt diy 

Stamxv RnwAW and slaS— 9 Ethibik of pathdogical 
specimens and denonstratun of hboralo^ tests 
Dp Kammett— (} Chenu»try of cell duasion. 

Mrs McVett— - g Lxhib Uon of drawings of pathological 
specimens 

MiaS Jastbow— II Eshibition of fotlow up semce 
PossE&r SiiOESiAKER— ji \ rsj demonstranon 
II edncsd-iy 

StANtcv REtiiAjrr and staff — g Eshibit of pathological 
pecuneos and dnnonstraGtm ol laboratory tests 
Oe lUsisrert— 9 Chewisiry of ceil division 
Mrs McNi.Tr^9 Lxhibiuon of drawings of pathologi 
cal speoCMOs 

CoiB\ Evort^ Inwction treatment of vanco»e \eins 
Mfts jAStsow— 1 1 Ethibition of follow up service 
PoBtRT Sbj» HAKES— I t \ ra> demonstration 
JotiN B Dcavee — 13 General surgical cbuc 
Thwidiy 

StAWiiY Rsnum and staff— 9 Exhibit of patho 

logical specimens and demoastration of laboratory 
tests 

Dx Hauuett — 9 Chemistry of cell division 
Mxb MtVETi — 9 CxhibiLOR of drawings of pathological 
epeLimens 

Misv Jastrow— J i Exhib lion of follow up service 
RoBxxr SHorsjAKEt— Jt \ ray demofutratwn 
John B Deavxr — la General surgical clituc 
Pndaj 

CoEffv ENCRt— 9 Injection treatrent of van«j>sc veins 
Stanley Reimann and s aff — 9 Exlubit of patbologicai 
specimens and denionstntio'i of laboratory tests 
Dr IlAintETT — 0 Chemistry of ce" divi ton 
Mrs McNtTT — 9 Exhib tion of drawings of patbobgi 
cal specimens 

Miss jAsrEOw —II Exhibition of follow up senncc 
Robert Skoemaklb— ii \ ray demonstraton 
WhUavi MacKevi ey— j. Cjstos^py 

METHODIST CPI'?COI*\L H 0 S 1 IT\L 
fuesday 

Dajion B PrEirrFS and Calviv M Smin Jx — 9 
General surgical operations 

T1 edntsday 

John C Hirst and Leovasb IIa*.dloi,a — 0 C^-^ative 
gynecology andobstftnes 

Jaso-S H Baldivtn — 9 General surgical operations 
Thursdav 

George ScanARTc — 9 General surgical operadoos 
fridoy 

DAStoN B PfEirTEE And Calvih M Smytk Jr— 9 
Generui surgical operations 


HNIVCRSIT\ HOSPITAL 

T7itidov 

CttAKLES C Norris C A BEiufri and D P MiramY 
— 9 Gynecological operaliors and derronstration of 
cases 

Oes Milier Overholt and I aoeuvker — 9 Surgical 
clutic abdominal cases 

routrvD D PtfES and staff—p Obstetncal operations 
C n IruriESandF C Gra\t— 9 Neurosurgical dine 
D«s lltrtiES OvLsnotT and Raufuvker—j Dry 
dioic Spevul tests used in the study of vascular 
disturbances, opaque snlutioos available in the loent 
genoto(.tc3l study of surgical patients factors in the 
production of chills following intravenous infusions, 
intrapentoneal and rntrapicural pressure relation 
ships th* course of ei mts in acute append otis 
I S Ravtjiv— r Call bladder surgery, operations and 
d<.nioa tnUon a( cases 

C If rxAtinandF L Gsavi— * 30 Neuro-urpcal 
chn c, demonstfatioa of interesting cases 

llednrsdjv 

I tovD E Keevt and staff— 9 Cynecolopcal operations 
E L Eua^s nod staff— 9 General lurpeal ehme 
F C Grant— 9 Neurosurgical clinic 
\ Qticc Gtu. and staff—* Orthopedic surgery, dr> 
cfmu. with demonstration of end results 

nHrjifrv 

C H pBAntxandF C Csavt— 9 Neurosurgical oper 
ations 

Ors Mlilek OvERitOLT oTid RAuntACEX— 9 Surgical 
clinic thoracic cases, operations and deraonstration 
of cases 

rDytsD B Piper and staff— 9 Obstetncal operations 
Das Mltxes, OvxRiioLr and Rateusker— 2 Dry 
chnic Results in the surgical treatment o! lung 
abscess, methods of Irevlmi, empyema presentation of 
‘follow up chest cases of lung abscoss bronthiec 
tisw chror c empyema and pulmonary tuberculosis 
\ Brlce Gat and staff — * Orthopedic operations 
B J AWERv— a 30 Neufopalhjlogital conference 

frulay 

C If rrunes— 9 Neurnsjrgiuil clmn. 

rtovn E Krr e a^d staff— 9 Gynecological operations 

CoMUNB B Piprx— 9 Ob tetrical operations 

E L ruASON and staff— 9 Fracture clinic 

FRANKFORD HOSPITAL 

Tuesday 

C F IvAa^Au, L D CvctCRni and B CuAvotEt— 9 
General surgery 

If edn'iday 

DrwARO SanisiAW and I rederick Keller — 9 Gyneco 
logical clinic 

Th/rsday 

\\ E Parke— 9 Gynecological cbtuc. 

Gcotu E Hanna— 9 Obstetrical clinic 
L D ENt.L£STH and B CnANUtEE— * Fracture cliniu 
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JEFFERSON HOSPITAL 
Tuesday 

P Broom: Biano and staff — 9 Gynecology and ob- 

stetncs 

J Torra\ce Rugh and staff — 10 Orthopedics 
J CnALMERS Da Costa and staff— II General surgery 
THOifAS C Stellaaacen and stall — ri Genitourinary 
surger> 

John H Gibbon and staff — 2 General surgery 
Wednesday 

Broom M Anspach and staff — 9 Gynecology 
P Broom Blanh and staff — 9 Gynecology and ob- 

stetrics 

Thomas C Sixllwagen and staff — ii Genito unnaty 
surgery 

J Chalmers Da Costa and staff— 2 General surgery 
Thursday 

P Broom Bland and staff — 9 Gynecology and ob- 
stetnes 

Thomas C StellViACSN and staff — 20 Geotlo unnary 
surgery 

J Chalmers Da Costa and staff— 11 General surt,ery 
J PoRRANu: Rugh and staff— ir Orthopedic surgeiy 
P Broom Bland and staff— 4 Obstetnes 

Friday 

Broom M Anspach and staff— 9 Gynecology 
P Brooke Bland and staff— 9 Gynecology and ob 
stetrics 

TnoiiAb C Steilwagen and staff— II Gemto urinary 
surgerj 

JobnH Gibbon— II General surgery 

MT SINAI HOSPITAL 

Monday 

Moses Behrend— i 15 General surgical operations 
Tuesday 

Benjamin Lipshutz— 9 General surgical operations 
Alexander Randall — 1 30 Urological chnic, opera 
tions and demonstration of cases 

Wednesday 

Charles Mazer — 9 Operative gynecology 
Morris Cooperman — 2 Orthopedic clinic, operations 
and demonstration of cases 

Thursday 

Bernard Mann — 9 Operative gynecology 
Alexander Randall — i 30 Urological cbmc, opera 

tions and demonstration of cases 

Friday 

Benjamin Lipshutz — 9 General surgical operations 

and demonstration of cases 

Moses Behrend — i General surgical operations and 
demonstration of cases 


WOMAN’S HOMEOPATHIC HOSPITAL 
Tuesday 

Francois L Hughes — 9 Gynecological clmic 
Wednesday 

Arthur Hartley — 9 General surgical dime- 


GRADUATE HOSPITAL 
Monday 

George E Pfahler — 2 Radiation in diagnosis of malig 
nant diseases 

George Piersol — 2 Dry dime Cardiorenal cases 
Orlando Petty — 4 Demonstration of diabetes cases 
Tuesday 

H L Bocrus — 9 Gastro mtcsbnal diagnosis 
Walter E Lee — 9 General surgical clinic 
B A Thomas — 2 Gemto urinary operations 
T1 ednesday 

John P Jopson — 9 General surgery 
H L Bocrus — 2 Gastro intestinal diagnosis 
Eocene A Case — 2 Surgical pathology 
George Pcersol — 2 Dry clinic Cariorenal cases 
Thursday 

Eocene A Case — 2 Surgical pathology 
C F Martin and W 0 Hermance — 9 Rectal infec 
tions 

Friday 

J B Carnett — 9 General surgical chmc 
B A Thomas— 2 Gemto urinary operations 
George Piersol— 2 Dry clinic Cardiorenal cases 
George E Pfahler— 2 Radiation m diagnosis and 

treatment of mabgoant diseases 


CHESrmJT HILL HOSPITAL 
Tuesday 

John McClosley— 10 30 General surgical clinic 
Drs Schumann, Barrett and Towson— ii Operative 

obstetnes 

Thursday 

Charles Behney— 9 Operative gynecology 
Alexander Randall— 9 Urological chmc 

Friday 

W C Sheehan and L Hergesheimer — 9 General sur 
^ eery 

Drs. Schumann, Barrett and ToVrSON — ii Operative 
obstetnes 

JEANES HOSPITAL 
B ednesday 

R W Teahan — 2 Carcinoma of breast 
C A WrUTcostB — 2 Lung tumors 
E E Downs — 2 The 'saturation method of X ray treat- 
ment 

\V S Hastings — 2 Exhibition of interesting pathologi 
cal specimens 

Thursday 

R Teahan — 2 Carcinoma of skin 

C A Whitcomb — 2 Mediastinal masses 

E E Doutts — 2 Exhibition of interesting X ray film*? 

W S Hastings — 2 Exhibition of interesting pathologi 
cal specimens 


ST CHRISTOPHER’S HOSPITAL 

Tuesday 

Staff — 10 General surgery 

Friday 

R L John — 10 Orthopedics 
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TfMPLE ITNIVERSITV HOSPIT-U. 

Mendo) 

WujJAiiA Steei.— t Surgical opcfatwns 
JZLRbEY T^ioif^s— 3 Ccnito urinary ui^rj 
Tempij- Fa-.— 3 bUTgical treatment of €pileps> 

EvcErfE P Pe TiEBt.RA'is — 3 Surgical radiologic «m 

ferencc roentgenologic diagnosis of hypertrophied 
gastnc mucosa and pedunculated tumors <d the 
stomach prolapsing into the duodenum 
Frank U Konzeeman— 4 Surgical pathological con 
lerence 

Tuesdjv 

Temple Faa— 9 Neurosurgical clinic encephalography 
\\ ^A/sL Babcoci. — lo General surgical operations 
Frans, C Hamjiovd H Dt'NCwandC S Muiis—ii 
Operatic gyneco'ogj 
Harra iliDsos — j Orthopedic surgcrj 
Tts^te FAV~i Management ol trsumatic injuries to 
the brain 

EioENt P Pe hekcbass— 3 Surgical ndiologtca} con 
ference roentgenologic diagnosis of liver aWess and 
‘ubduphragmatjc CoflecDons 
Frank \\ Konzelman— 4 Surgical patbologicat con 

ference 

If edatiday 

HiluauN Iasuvsos — 0 General urgical operation* 
TEMPtr Faa— N eurosurgical clime, pinal cord tumor 
cases 

\V Babcock— JO Oereral surgical operations 

Lovis Cujien— 10 Viti^eia) pneumothorax on airbuUnt 
patients 

F*anx C U/tiiiSO'sD H Dr CAN and C S Mtuct — ir 
Operative gynecology 

tm AM ^ Sttel— I General surgical operatwfts 
H Z HtB5ir«AN— 3 \typical neuralgia and tngenunal 
neuralgia 

Elcsnt P pEhDESfRAbS“3 Surgicil radio'ogical COO 
ference roentgenologic study of the neck and upper 

reipirawry tract 

I-RANK \V kONZELMAS— 4 SuTgicul pathological COft 

ference 

Thursday 

Temple Fav — 9 Neurosurgical cl nc cerebillar tumor 

ca^es 

W t\AYNE Babcock— to General surgical ewraUons 
Frank C Hasivo t> U Daman and C S Miuxt— u 
Opcrativ e gynecology 

Wiluau \ bTEEL— ij Buerger » clinit. operative and 
ambulant cases 
JeSsE \xnold — I Obstetrics 

Temple Fav— ) ’'■'euro urgital clinic hydration Utes, 
normal in eclamps a and uremia, and acute tovc 
states 

Elccnf P Pevdergsass — 3 burgical rsdioIoguMl con 
ference 

Fra Tw U koNZELMAN— 4 Surgical pathological eon 
ference 

Frrdoy 

WiLLtAM N Parkinson— 9 General surgical operations 
Temple Faa — 0 Neurt«urgical dime gangUectomy or 
sympathectomy 

W Wayne Babcock— 10 General surgical operations 
Lons Cokes— 10 Artificial pneutnothoras on ambulant 
patients 

Frank C IIamuonu H Dcncax and C S Miiiek— x? 

fteerstivc gyn'cologj 
WatjAMA Steel— J Operative surgery 


W Hejisey Thomas— 3, Gemto uraury operations 
Tesipu- Fay— 3 Neurosurgical clinic 
EpcEKr P PtNDEECRASS— 3 Su^ital radiological con 
ference encephalography 

FkAVK U kovztiuAN — 4 Su^ical pathological con 
ference 


EPISCOPAL HOSPITAL 
Venduj 

H C Dealt*— I 3a General surgical clinic 
Tutsday 

Lock II McrsaitER— u 30 Ceneral surgical dmic 
JoiivB llAirts— * Uro’ogical clinic 
ftxpu Fay— j Neurosurgical clmiv 

Wedue dty 

A P C ASBRfSsr— ^ General surgical dime 
R L Jon —I 30 Orthopedic dime 
K S Ukomer— 2 \ ray demonstration 

Tiursda f 

RobertHIvl— 9 Oral surgery 
h C Aleyavder— 9 General surgical clinic 
If C Dealer— j 30 General surgical cUnr 

ftiday 

Lons If Mctschler— ti 30 CeneraUurgiAal clinii. 
John B Hajses— » Urological dime 


ST AGVrSHOSPITVL 
Monday 

Wimx IIaivcs and r AficELt— a Urological cliaic 
Tutiiay 

LC MitPiiy — 5 General surgical cliric 
LtoNAse Avtixtt— to Gynecological clituw 

If tdntidty 

J \t Branspiels — 9 General surgical dime 
G M Dox*a.nck— z General surgery and cleft palate 
cUnic 

tt iLBUR Haines— I Urological surgery 
Thursday 

J r \ roNTs— 9 General surgical dmic 
iOKN McGu < r— lo OyTCcolngical clinic 
\\ w Van Dolsc r— II Obstetrp-al dime 
Frii^oy 

G M DorrancE— 9 General surgical dime 
WiLBox Hmnes and F Miceu— 2 Urobgical chwc 


PEhNS\LVANU HObPITtL 
Ttusdoy 

Cbaxlen F MrrcHFti and associates — 9 Surgical clinic 
If edntsday 

John Jf Giooo and associates — 9 Surgical dime 
Thursday 

Charles r Miichell and associal'‘»— 9 Surgical dime 
Friday 

Jojp H CtBBOY and a sociates— 9 Surgical clinic 
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HAHNEMANN HOSPITAL PRESB\ TERIAN HOSPITAL 

Monday Tuesday 


H P Lfopold — 2 Hernia clinic 
D B James and stall — 2 Operative g>necolog> 

Tuesday 

A B ^\EBi>TEE — 9 Fracture dime 
John E James and staff — 2 Obstetrics 
L T Ashcraft and staff — 2 Gemto urinary surgery 
TI ednesdav 

L T Ashcraft and Prank Benson — 9 Neoplasms of 
the gemto urinary tract 
H L Northrop — 2 General surgical dime 
Thursday 

T Dean Elliott — g General surgical dime 
D B Jaws and staff — g Operative gynecology 
John A Brooke and staff — 2 Dry dime, orthopedic 

surgery 

Friday 

H L Northrop and staff — 9 General surgical dime 
Prank Benson — 9 Indications for radium treatment 


CHILDREN’S HOSPITAL 

Walter Estell Lee Surgical dime 
William A Jaquette Dental dime 
Howard Childs Carpenter Preventive medicine m 
reference to surgical diseases in children 
Slsan C pRANas, R N Hospital management from 
surgical viewpoint 

J C Gittincs Medical aspect of surgical coses in chil 
dren 

Ralph S Bromer Roentgenological aspect of children’s 
diseases 

Edward F Corson Bone syphilis and other allied sur 
gical conditions 
C C Norris Vaginitis clinic 


ORTHOPEDIC HOSPITAL 
Tuesday 

A P C Ashhurst, R L John and E T Crossan — i 
Out patient chnic 

A B Gill — 9 Orthopedic operations 
Thursday 

A P C AsKHURbT — 9 Orthopedic operations 
William J Taylor — i Out patient dime 
Friday 

William J Tayior — i Orthopedic operations 


WOMAN’S MEDICAL COLLEGE HOSPITAL 
Tuesday 

Hurley R Owen — 9 General surgery 
n edntsday 

Margaret C Sturgis — 9 Demonstration of the use 
of carbon dioxide tubal msuiffation and uterosal 
pingograms in the diagnosis of sterility 
Thursday 

Catharine Mactarlane — 9 Gynecological dime 
Friday 

John S Rodman — 9 General surgery 


E B Hodge and H P Brown — 9 General surgery 
A B Gill and T Orr — 2 Orthopedics 

Wednesday 

D B Pfeiffer and J S Rodman — 9 General surgery 
B A Thomas, J C Birdsall and F G Harrison — 2 
Gemto urinary surgery 

Thursday 

J H JoPSON and W E Christie — 9 General surgical 
operations 

J H Girvin, G M Laws and J P Lewis — 2 Gyne 
cological operations 

Friday 

J Sfeese and F A Botiie — 9 General surgery 

NORTHWESTERN GENERAL HOSPITAL 
Monday 

J S Raodesbush — 2 Gynecology 
Tuesday 

J B Mencke, Robert Boytr and E B Parker— 9 
General surgical operations 
Arthur D Kurtz— 2 30 Orthopedic dime 

II ednesday 

J B Mencke, Robert Boyer and E B Parker — 9 
General surgical operations 
S Raudenbusu— 12 Gynecology 
C Davis — 3 Rectal clinic 

Thursday 

J B Mencke, Robert Boyer and E B Parker— 9 
General surgical operations 
L r Milliken — 3 30 Gemto urinary surgery 

NORTHEASTERN HOSPITAL 
Tuesday 

E C Davis — 2 Proctology 

T T Thomas and J C Scott — 3 Dry clinic, fractures 
and dislocations 

B edntsday 

J B Lotvnes — 4 Gemto urinary surgery 
Thursday 

J S Raudenbusu — 2 Gynecology and obstetrics 
T T Thomas — 3 General surgery 


U S NAV/VL HOSPITAL 
Tuesday 

Staff — 9 Surgical operations 

Wednesday 

Staff — 9 Surgical operations 

Thursday 

Staff — 9 Surgical operations 

Friday 

Staff — 2 Discussion of surgical cases or surgical topics 
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PHILADELPHIA GENERAL HOSPITAL 
Tuesday 

M r WAEirurn— g General surgery 
Frame. C HAiaioNT>~g Gynecology and nbstetncs 
n tdnesdiy 

T Rich — p Ortl5opedjt.s 
rBtEY Oton— ' General su gery 
Tfursdov 

John 0 Bowes — p General surge'y 
E A. ScHtnuKN — 9 Gynecology ard obstetrics 
WoiiauH WacKinmey — s Genito urinary surgery 
Fniay 

HusvxyM RiGHtxP — 9 General su^rv 
Staff— 2 X ray demonstration 

JEWISH HOSPITAL 
Tut day 

Pnurp WzLUAMS and E Schujunn— o Operative gyn 
eoilogy 

Ralph GoLDsurra— ro Fracture clime 
W ottAjr ll Rziir*— Geoerai surgical operations 
H tdntsiay 

FswMK D Block— 9 General su^ical operaUonj 
Most? Behjieme— I f General surgical cUnic 
Tbojas SteuVi agev and Joicv a Lotvncs— i Lroiog 
seal operations 

Leov BRDtKUAvs— 1 General surgical operations 
Thursday 

Moses BEaitE'fi>— p General surgiul clinic, moving 

pictures gastro e&terological ca^s 
Friday 

Patup WiuiAMS and E SemuA. —9 Operatise gyne- 
cology 

Ralph OoiDSinrn— 10 Fracture clii* «. 

WtLUUiH Kelieb—s General surgical operations 

ST MARYS HOSPITAL 
Tutsday 

James A > rtu— g General surgety 
Wiili^isJ Ryan — p General surgery 
Wiu.5\e.£ Pabke— i Oostcincal clinic 
11 eintsday 

A P Genera! surgery 

William Mokwsov — 9 Gvnccology 
Tfiursdav 

Hent»/K SEfLSi-s — 9 General saigeiy 
Joseph Toland — 9 Gvnecolofo 
J Silabt Lwramu:— I Obstetrical clinit 
I ffday 

P A 'IcCARtiiY— Q General suTgi*t> 

Leo \\i>jC2n$Ki~9 Gynetolotj 

BABIES HOSPITAL 

JOHJf SDtiAsii and WiLUAu Bates— » 30 Prc<entation 
of follow up ca^es of intu&susceptioa and congenital 
hypertropbit stenosis 

Jlijirjifay 

John Sv ccair and I Dckpe*— a 30 CensmaUM trwt 
ment of cervical ademtis 


MISERICORDIA HOSPITAL 
Tuesday 

J A Keily and B R Beltxan — 9 General surgical op 
mtions 

F Mocaveso — J i Pre and postoperative care 
U edne day 

C P Motler and T Rvav— g General surgical opera 
boos 

D* DotenERTY— It Fractures of the femur 
Thursday 

} A Kelly and B R B£trE.A.v— g Ceseml surgical 
operations 

J A Skakkcy and D C Geist — it Blood transfusion, 
i^rative results in fract..rc$ 

Friday 

G P Mlu.es and T Rvvs— 9 General surgical opera 
tions 

J B CARaoNEandn J Carviy—ji General surgical 
clinic 

STETSON HOSPITAL 
Itenday 

Carl F Koenic! — i 30 \ ray demonstration 
Tuesday 

ttiuiAj T Elus and Join A Bpoct— u General 
surgery 

n ednesday 

SttPirc I E Tracv-~ 8 30 Gynecology 

Carl F Koeyio— i 30 \ ray demonstration 
Fndiy 

Stewiem E Tbacy— 8 30 Gynecology 

Casl F Koemc— r 30 \ ray demonstration 

PENNSmANIA HOSPITAL 
(Maternity Department and Lying In Hospital) 
Fnerday 

N W Aalx and Uff— 9 Obstetrics and gynecology 
II eduesdoy 

C B PfPEB and staff — 9 Obstetrics and gynecology 
Thursday 

N \V \ A17X and staff— 9 Ob tetr ws and gynecology 
rrt<fry 

E B P»tK and staff— 9 Obstetrics and gynecology 

WOMAN S SOUTHERN HOMEOP VTHIC HOSPITAL 
Tiir day 

Jomt Dean CLtrarr T C Cfarv and Thomas Doyle 
— 0 General surgical dime 

liov T AsHtPArr— J lirologital surgery 
U ednesday 

Jom. A Baookc— 2 OrthopeBc surgery 
Thursday 

NATMAttEL F La fE — s Gvnecobgical dime 

Newlin F pAXiOM — a Lipiodil study of fallopian tubes 
Friday 

Warren C Mesceb— » Postnatal dime. 
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COOPER HOSPITAL 
(Camden) 

Tuesday 

P M TklECRA\, A S Ross, F W SnATES, and I E 
Deibert — g General surgical operations 
T B Lee, A B Davis, and G F West — 9 Operative 
gynecology and obstetrics 

I E Deibert and R S Gamon— ro Fracture dime 
IT ednesday 

P M Meceay, a S Ross, F W Shafer, and I E 
Deibert — 9 General surgical operations 
B F Buzby — g Operative orthopedics 
A H LrppiNCOTT and D F Bentley — a Urological op 
erations 

P M Mecray, a S Ross, F W Shafer, and I E 
Deibert — 2 End results m fracture cases 
B F Buzby — 3 Demonstration of orthopedic cast and 
end results 

Thursday 

P M Mecray, A S Ross, F W Shafer, and I E 
Deibert — 9 General surgical operations 
T B Lee, A B Davis, and G F West— 9 Operative 
gynecology and obstetrics 

A S Ross— a End results m industrial injuries (New 
Jersey State Clinic) 

Friday 

P M Mecray, A S Ross, F W Shafer, and I E 
Deibert — 9 General surgical operations 
B F Buzby— 9 Operative orthopedics 
I E Deibert and R S Gauon — 10 Fracture dime 


ST JOSEPH S HOSPITAL 
ifonday 

Francis J McCulmuoh-~ 3 Obstetrical clinic 
Tuesday 

Melvin M Franklin — 0 Fractures m children 
F Hurst Maier — 10 Gynecological operations 

Wednesday 

jASfzs A Kelly — 9 General surgical dime 
John F X Jones — 9 General surgical clinic 

Thursday 

Alexander E Burle — 8 Gynecological surgery 
F Hurst Maier — 10 Gynecological surgery 
Charles F Nassau — 10 General surgery 

Friday 

Melvin M Franklin — 9 Surgery of children 
Francis J McCullough— 3 Obstetrical thmt 


EVANS DENTAL INSTITUTE 
Tuesday 

Robert H Ivy — 9 Fracture of the jaw 
Wednesday 

Lawrence Curtis — 9 Oral surgical clinic 
Thursday 

Robert H Ivy and Lawrence Curtis — 9 Oral surgical 
dime 


ST LUKE’S AND CHILDREN’S HOMEOPATHIC 
HOSPITAL 
Tuesday 

A B Webster — g Surgical dime 

Warren C Merger and staff — 9 Obstetrical cUnic 
Wednesday 

Herbert P Leopold and staff — 9 Surgical dime 

William C Hunsicker and staff — 9 Urological clinic 
Thursday 

H K Roessler — 9 Surgical dime 

Richard W Larer, John A Brooke and staff — g 
Orthopedic clinic 

James D Schofield and staff — 9 Clinic on diseases of 
the rectum 

Weston D Bayley and associates — 2 Neurosurgical 
synmosium on injunes of the bead 

Frank C Benson and staff — 2 Dry clinic Indications 
and contra indications for use of radium in my opathic 
hemorrhage 

G Morris (kilden and group — 2 Dry dime and sym 
posium on pre and postoperative problems of toxic 
goiter 

WOMAN'S HOSPITAL 
Tuesday 

Emily W Auce — 9 General surgery 
Wednesday 

Faitb S Fettermav — g Cystescopic demonstration 

Thursday 

Lida S Cocill — 2 Obstelncal demonstration 
Friday 

^tARIC Formad— 9 Gynecological chmc 

KENSINGFON HOSPITAL FOR WOMEN 
Tuesdav 

H C Deaver — 12 General surgery 
n ednesday 

William C Parke — ro General surgery 

John B Haines — 3 30 Cystoscopic dinic 
Friday 

H C Deaver — 12 General surgery 

GERilANTOWN HOSPITAL 
n ednesday 

William B Svvartley — 10 General surgery 
Friday 

MilliamB Swartley— 10 General surgery 

AMERICAN ONCOLOGIC HOSPITAL 
Tuesday 

Albert E Bothe, Charles E Codman, George M 
Doerance, William C Hueper Brady A Hughes, 
C B Loncenecki-s, Samuel McClary HI, Eixice 
McDonald, William S New comet, Damon B 
Pfeiffer, William D Robinson, Jesse W Smith, 
William H Spencer and S E Tracy— 9 Clinical 
conference with exhibition of patients Fibroid 
tumors breast cases, congenital mouth cases, heman 
gtomas, etc 
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SURGERY or THE EYE, EAR, NOSE AND THROAT 

EPISCOPAL IfOSPITVL LANKEWU HObPITAL 


Monday 

Frederick Kr^lss — i Eye clinic 

R \\atso\— j Ear, no e and thr/iat cimu. 

Tuesday 

Harold \on Goldberg — i F>c clinic 
ll edite day 

1 \ R \\Ar<o\— 130 Ear cijseaod tKroUcluii<. 

A G Fewell — 3 L>«clm!C 

TAiirsday 

C C BitDCgr—s 30 Far nocc and (hmt rfmic 
Frederick Kr \iss — 1 30 n>e clinic 

Fftday 

C C Bikdirt— I 30 Far noAcand throat dime 
Harold \o Goldbebo— i 30 F'.edmic 

TFMPLb UM\ I RSIT\ HOSPim 

MoiiiiSv 

Mattihw TFiMP— 3 Ojierative Qtjlogy 
Tuesday 

Ckevalii K Jai ksdn and 4$$ociat«--S 30 Qronchoscoptc 
Utntc 

RoBtRr RtOPATH— i LaryngoioKical clmic 
Ltmi,* C I LTLS—j Opcrati\e ophthxlrnologv 
B idnesdtSy 

CnFVAUiR Jacksos and assncutea"S 30 Bronchoscopic 
d me 

Thundo'i 

\ Cicc\AiitR jAr K&n\ and aasocutes-— 8 30 Bronchoscopic 
eiini> 

Roofs t Kidp irn — j Operativ e larvngologv 
Li-nnsC IfTfE—a OphthalmologicaJ sorgen 
r riday 

Cheaauib Ja».kso —830 Brenchoscopic clinic 
M \miEv I Bb ER — 4 Otologital chnit 

ST SHO'riT\L 
Tiiesdjv 

Pulliam Gradv-- 3 Otolaryngoiog> 
fl tdnesday 

F A MmPHV — 3 OpFthalmology 
Tkursdty 

R.T M Dov'velly— 3 Ophthaimoiogy 
Eirt\ARD Mcrpiiy— 3 Otolaryngology 

JEWSH HOSPITAL 
H tdne day 

J C J viPE— 3 Ophthalmolofcical operations 
Thursday 

A S KAtTFiiAN and P F RiDPArn—- OtoUcyngola^ 
cal operations 


Monday 

\\ J CsEicirTON and Dr Smith— i Eye clinic 
Tuesday 

\\ J Cbcichtov and Dr Sirmi — i Eye clinic 
RALPn BtTLrE and J A Baboitt — z Ear, rose and 
throat clinic 

ll tdnesisy 

\\ J CscicnTO'c and Dr Smith— i L)c clinic 
Fruiay 

W J Creicrtom and De Smith — i rveclmic 
Ralph JIcttxb and J A BtRism — j Ear nosc and 
throaCdtnic 

JCfrLRSOV HOSPITAL 
r«« day 

Lovis H CtERF and sull— 9 Bronchoscopy 
F O Lcvts and staff — 9 Ntwe and throat operations 
ll ei'iesda) 

F O Ltwjs and staff— so Carciroma of larynx 
Lotisil ClERPand staff— Ji Brentboscopy 
Tkursdsv 

Lot IS n CiFSPondsuff— g Bronchoscopy 

I 0 Lcuts and suff— 9 Nose and throat operations 

IfiJjy 

CEO SiiAJ.'NOs and staff— 3 Ophthalnologj 

PRESB^TERIVN HOSI ITVL 
Monday 

II M Lancdov and } M TiioRivotov— s Ophthal 
mologj 

Fruity 

N P Stactpfr W Carii* and O R Kum.— J Oto 
laiytigological operations 

WOMAN S MEDIC \L COLLEGE HOSPITU. 
Firerdjy 

MABCAaerr Bertes— r Ear nose and throat cltoK 
fridry 

MABCAKtrF BtiLFR— a Ear nose and throat clinic 

WOM \N S SOUTIIFRN HOMEOP VTHIC 
HOSPITAL 
TAiir dtiy 

GiLBERr J Palen Carroll Haives H Bailey 
O tALPfNT and Everett ^ Tyler— j TonsiBec 
bomy and adenoidectomy clinic adults and children 
under gas anaisthesia 

WOM \N S HOMLOP \THIC HOSPIT \L 
Thursday 

JosEatS r Clay J R Csibivtu and Charles J V 
Fries, Jr — 0 Nose and throat clinic 
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MISERICORDIA HOSPITAL 
ifonday 

J E Lomrs — 2 Otolaryngological operations 
Ttiesday 

C T McCARxm — 2 Otolaiyngological operations 
U ednesday 

J E Loftus — 2 Otolaryngological operations 
TJmnddy 

C T McCarthy — 2 Otolaryngological operations 
frtday 

J E Loftus — 2 Otolaryngological operations 

ST CHRISTOPHER’S HOSPITAL 
\fonday 

H J WnriAUS or E H Campbeil — r 30 Nose and 
throat clinic 

Wednesday 

H J WiLUAMS or E H Caumeix — 9 Nose and throat 
clinic 

Thursday 

Dr Feldman — 10 E>ecljmc 
Friday 

H J WiLUAMS or E H Cvmpbell— i 30 Nose and 
throat clinic 

HAHNEMANN HOSPITAL 
Tuesday 

H S Weaver and stafi — 2 Ear, nose and throat clinic 
Thursday 

H S Weaver and staff— 2 Ear, nose and throat clinic 
Friday 

Franr Nagle and Fred Peters— 9 Cataract operations 

COOPER HOSPITAL 
(Camden) 

Tuesday 

A M Eltvzll — 2 Otolaryngological operations 
Thursday 

A M ELtiTLL — 2 Otolarjngological operations 

MT SINAI HOSPITAL 
Itonday 

C W LePever — 3 30 Lye chnii., operations and demon- 
stration of cases 

Tuesday 

Lewis Fisher — i Ear, nose and throat clinic, operations 
and demonstration of cases 

11 ednesdav 

David Hush. — 2 30 Ear, nose and throat dime 
Gabriel Tucker — 4 Bronchoscopy 


Thursday 

Morris Weinsteiv — 2 Ear, nose and throat chnic, opera 
turns and demonstration of cases 
Friday 

Matthew Eb&ver — i Ear, nose and throat clinic, opera 
tions and demonstration of cases 

ST JOSEPH’S HOSPIT/\L 
Tuesday 

George Morle\ Marshall — 9 The Marshall operation 
for nasal deformity with end results 
A J Keenan — 3 Otolaryngological operations 

Wednesday 

Arthur Wricle\ — g Otohryngological operations 
Thtirsdav 

George Morley Marshall — 9 The radical mastoid 
ttith end results 

C T McCarthy — 2 Otolaryngological operations 
Friday 

Francis V Govvem— 9 Otolaryngological operations 

UNIVERSITY HOSPITAL 

11 ednesday 

George Fetterolf and staff — 2 Otolaryngological elm 
1C, operations and demonstration of cases 
Friday 

George rETiEROiF and staff — 2 Otolaryngological elm 
ic operations and demonstration of cases 
T B Holloway — 4 Ophihalmological clinic 

NORTHW ESTERN GENER \L HOSPIT-\L 

Tuesday 

M S Ersner, H S Wieder and M A ZvcKS— 2 Nose 
and throat clinic 

Thursday 

M S ErsNer, H S Wieder and M A Zacks — 2 Nose 
and throat clinic 
S H Brown — j Ej e clinic 

PHILADELPHIA GENERAL HOSPITAL 
Tuesday 

Robert J Hunter — 2 Laryngolog> 

Friday 

L Waller Deichlee — g Ophthalmology 

CHESTNUT HILL HOSPITAL 
Tuesday 

John R Davies — 1 Ear, nose and throat clinic 
Wednesday 

Blnjauin D Parish — i 30 Ear, nose and throat chnic 
Thursday 

John R Davtes — i Ear, nose and throat clinic 
Carl Williams— 2 Ophthalmology 

Friday 

Benjamin Parish — i 30 Ear, nose and throat clinic 
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GRADUATE HOSPITAL 


STETSON HOSPITAL 


^fonday Tiurtday 

R Butu:k G M Covtes, S R Skiuein G B Wood Cable Lee Fctt—ii Ear, nose and throat ditsic 
and E B GiEASO'J—a Ear nose and throat chnie 


Tuesday 

R BuTSxa, G M Coaies S R SKiLltas G B Wood 
and E B Gleasok — a Ear nose and throat duuc, 
dcmonstnition of cases of intercostal neuralgia 


ERA'fRFORD HOSPITAL 
THenfjy 

Frank Embfrv and Robert Watt — a Ear nose and 
throat clinic 

II edi etday 

WiluauH CiiANDiEE—a Eyedinic 
Dr Richardson — a Ear, nose and throat clinic 


ST LUkE S AND CHILDREN S HOMEOPATHIC 
HOSriTVL 


ST AGNES HOSPITAL 
Tuesday 

Bev/auin D Parish— I Lar nose and throat cimic 
II ednesdisy 

George r J Kellx — a 30 Ophthalmological dime 
CHILDREN S1I0SPIT\L 

James A BAonm and assocutM Nose and throat dime 
LmvASO SiromyAV Eye clinic 

WILLS EAE HOSPITAL 

SfArr — a daily O^hthatinolosica) dimes operations ami 
demonstration of cases 

NORTHCVSTEKN HOSPITAL 


rwejrfev 

Charles B Hotus and stan—? Ear nose and throat 
dune 


U eJnesdity 

CEOtCEC SiiATPER— 9 Swoi d«ea« 
G A Lawsescc— 3 Ophthalmology 
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PRINCIPLES OF THE TREATMENT OF NON-UNION OF FRACTURE 

FRED n \LDEE, MD, ScD, FACS, New \oRk 


NATURE OF UNION AND NON-UNION 

B one is a connective tissue which con- 
tains speaahzed cells, the osteoblasts, 
capable of depositing, or causing the 
deposition of, certain lime salts Re-union of 
bone fragments after fracture therefore en- 
tails, first, the same mechanism as the re- 
union of connecti\e tissue fragments, and, 
second, the deposition of lime salts to make 
the union solid 

When connective tissue is severed without 
laceration and the two surfaces are etactly 
replaced, it is possible for union to occur 
purely by re-union of severed fibroblastic proc- 
esses and proliferation of fibroblasts lliis is 
strictly union by first intention Actually 
union by first intention differs from any other 
union only m degree, since practically all 
union IS brought about by granulation tissue 
It IS generally believed that injured serous 
surfaces may be united by adhesion (by means 
of coagulation of lymph) and subsequent pro- 
liferation of fibroblasts In most cases, how- 
ever, such union is promoted by the forma- 
tion of granulation tissue 
The process of union is thus instituted by 
two elements, the blood vessels and the fibro- 
blasts When a small blood \ essel, after being 
severed, clots and ceases to function m its dis- 
tal portion, a capillary bud or sprout grows 
out from the active portion to carry the cir- 
culation around the obstacle The same proc- 
ess is going on on the other side of the wound 


The fibroblasts meet the situation by a similar 
increase m activity Severed cells are recon- 
nected and produce new fibrous processes 
The process continues the capillary loops 
after reaching the surface of the wound con- 
tinue sprouting, the fibroblasts multiply and 
send out more fibers between the loops of 
capillaries The remov al of the clot and d^bns 
from lacerated cells goes on at the. same time 
Finally, depending on the width of the gap 
and the speed of granulation, the new tissue 
from opposite sides meets and merges, the 
capillary loops anastomosing to form con- 
tinuous vessels from one side of the wound to 
the other 

There is recognizable in this stimulation of 
growth some unknown factor which compels 
severed tissues to complete themselves John 
Hunter called it the “stimulus of incom- 
pleteness ” Sev ered and separated tissues 
will not only repair themselves but they will 
push out new tissue, of two vaneties, m the 
effort to restore continuity 

After closure of the wound, the granulation 
tissue contracts and its vessels gradually dis- 
appear until only the comparatively avascular 
scar tissue is left This marked difference be- 
tween highly vascular granulation tissue and 
almost bloodless scar tissue his an important 
beanng on non-union of fracture, as will 
appear presently 

Non-union of wounds can occur in soft tis- 
sue as well as in bone If two surfaces are 
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kept apart, as by purulent discharge m si 
nuses for instance, non union ma> come to be 
almost as fixed a state as non union in bone 
The ttvo surfaces become covered \vith dense 
scar which forms an effective barrier to granu- 
lation, being the end result of previous in- 
effective granulation tissue formation In 
these cases, the attempt to establish a bridge 
by means of vascular sprouts having failed 
and further attempt being checked by the 
limiting avascular membrane, the “stimulus 
of incompleteness” is turned inward on itself 
the new capillaries form loops with each other 
to establish venous and arterial connections 
and become reconaled to the situation The 
\ ascular system under the limiting scar is as 
complete and settled as it is under the normal 
epidermis In order to grasp the analogy be 
tween this state and non union of bone, one 
must realize that the ununited surfaces of the 
sinus are separated not so much by pus and 
scar tissue as by the lack of the stimulus of 
incompleteness, since completeness of a kind 
has been attained and accepted os final 
Union will not occur until vascular continuit> 
has again been broken and stimulus of tncom 
pleteness again set up In surgical language, 
the wound is freshened until it bleeds 

The first stage m the union of fracture is 
identical with the union of soft tissue just de 
scribed Hemorrhage and coagulation be 
tween the fragments and thrombosis of the 
se\ ered vessels are followed bj capillar> 
sprouting and fibroblastic proliferation to 
form granulations which push out until they 
meet 

The only difference between granuKtion 
tissue here and elsewhere is that in the bone 
the granulations contain the special cells, the 
osteoblasts Their origin is a matter of per 
haps not very serious debate Dietench’s 
opinion IS that the> are a product of the ger 
minal perivascular tissue Only functionally 
fresh undifferentiated cells m connection with 
the rapidly budding capillaries rould, in his 
opinion, be expected to work so rapidly He 
thus Ignores the “osteogenic” layer of the 
endosteum and the periosteum and points to 
the capilUnes budding from the old blood v es 
sels as the important factor in the regeneration 
of bone 


The next stages m the union of bone are 
peculiar to bone, and are largely concerned 
with the activities of the osteoblasts The 
pre osseous substance is probably secreted by 
them, the precipitation of calcium phosphate 
and carbonate m this substance transforms it 
into bone The deposits are in the form of 
trabeculai, with the blood v esscls in the canals 
between them In Blaisdell and Cowan’s ex 
penments, the blood clot had been replaced 
by a cellular and vascular growth on the fifth 
day, by the tenth day, callus was abundant 
and showed ossification with transverse 
trabecula: 

According to Bancroft and others the ves 
sels of the bridging callus grow in from the 
medulla and periosteum, so that the new 
haversian canals run at right angles to the 
shaft The source of the new circulation is, 
therefore, partly the marrow and partly the 
periosteum and the muscles which normally 
supply it with circulation or, as a sequel to 
the trauma causing the fracture, establish 
vascular connections with it In the favor 
able case, these two svstems of new ve&sels 
unite and carry first n vascular and fibrous 
bridge and finally a solid bony one across the 
gap The rearrangement of the circulation 
and realignment of Iiaversian canals are car 
ried out gradually 

The exuberant callus that is laid down 
around the site of fracture and even in neigh- 
boring lacerated tissues is formed in the same 
way Everywhere the injured vessels form 
granulation tissue which is rapidly impreg 
nated wnth osseous material When healing is 
completed, much of this excess callus gradu 
ally disappears, the lime salts and the granu 
lation tissue being absorbed 

The transverse arrangement of haversian 
canals referred to by Bancroft is eventually 
changed to a longitudinal one The ultimate 
structure of the calloused area must be similar 
to that of the original fragments, since it is 
determined by the stress in the same region 
Thus the trabecula: come to present an orderly 
arrangement with continuous haversian ca 
nals traversing the zone where callus was 
onginally laid down This necessitates, and 
is probably in part dependent on, rearrange- 
ment of the vessels, the transverse system of 
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vessels in the primary callus being replaced by 
longitudinal haversian vessels Restoration 
IS not complete until the callus has assumed 
this orderly structure in anatomical and me- 
chanical harmony ^'lth the rest of the bone 
Until this has occurred the new structure is 
not completely suited to its function, and 
it may give way before undue strain which 
the full> restored structure would withstand 
This, I believe, accounts for the absorption of 
bone occasionally observed after union has 
become apparently solid X-ray examination 
would show that restoration has not been 
complete and that absorption would be 
avoided by proper support and braceage 
The process of union thus consists of four 
overlapping stages (1) preliminary fibrous 
union (granulation tissue), (2) formation of 
soft callus, (3) formation of hard callus, (4) 
adaptive reconstruction of the callus 
Of these stages, only the first is dear, and 
even that is not alw ays considered Callus is 
often regarded as a sort of glue which is 
exuded, like gum from a tree, and eventually 
hardens into bone The complexity of the 
process can be grasped only after considera- 
tion of the functions of bone and their inter- 
relationship with other bodily functions 
The metabolic funclton of bone While 
Leriche and Policard may have overstated 
the fact in asserting that the primary function 
of bone is to store calcium, they are un- 
doubtedly right in considering that function 
among the most important in the economy of 
the body The calcium concentration in the 
blood IS maintained within narrow limits, 
elev ation or depression of it be> ond a defimte 
range is not compatible with life Since re- 
moval of the parathyroids decreases the 
amount of calcium m the blood and causes 
tetany and death, and since injection of the 
parath>roid principle causes increase in the 
blood content of calcium, it is reasonable to 
suppose that the parathyroids govern the 
calcium lev'el m the blood, and that they are 
in health alwa>s active It would follow that 
calcium IS being constantly either released 
into or absorbed from the blood stream, in a 
manner analogous to that in which sugar is 
released or stored by the hver The calaum 
salts m bone must therefore be regarded as 


existing m the solid phase under chemical 
amditions which can be readily and quickly 
reversed to produce the soluble phase In 
bone, the calcium is present as calcium phos- 
phate and calcium carbonate In the blood, 
the calaum has been shown to exist in differ- 
ent states, partly ionized, some of it is be- 
lieved to be united with protein The phos- 
phate in the blood probably exists in organic 
form as a hexose-monophosphonc ester In 
connection with the investigation of this and 
similar substances tn vitro, Robison found in 
growing bone, and in certain other tissues, an 
enzyme capable of hydrolyzing the organic 
phosphonc acid and releasing the inorganic 
radn^ The enzjme acted also on glycero- 
phosphonc ester 

Two striking facts appeared from these in- 
vestigations by Robison and his co-workers 
(lo, 12, 13) the enzyme requires an alkahne 
medium and the curve of activity shows a 
marked rise around a hydrogen-ion concen- 
tration of 8 4 , and the enzyme can bring about 
a reverse reaction, synthesis of the organic 
aad, under certain conditions The enzyme, 
now known as phosphatase, is supposed to be 
secreted by the osteoblasts in the bone, how 
it is derived m other tissues has not been sug- 
gested It would appear that there must be 
some agent in growing bone capable of pro- 
ducing in the fluid medium in the bone 
a hjdrogen-ion concentration considerably 
higher than that in the blood or in any other 
normal tissue, so far as is known The de- 
termination of the actual hjdrogen-ion con- 
centration in tissue juice presents great diffi- 
culties Robison and Soames (13) suggest 
that the osteoblasts can produce a local eleva- 
tion of h>drogen-ion concentration The 
hydrogen-ion concentration must be consid- 
ered, how ev er, from the point of v lew both of 
its direct effect on the activity of the enzyme 
and its indirect effect through the solubility of 
the products of hydrolysis The optimal 
hjdrogen-ion concentration in the body might 
be considerablj low er than that m vitro if the 
precipitation of the inorganic phosphate could 
be accelerated by some compensating means, 
such as the maintenance, by the osteoblast, of 
a high concentration of calcium 10ns m the 
tissue juices of bone The product of the 
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concentrations of the calcium and phosphate 
\\ouJd thus come to exceed the solubilitj 
product of calcium phosphate and preapita 
tion would occur Calcification would thus be 
the result of the co-operati\ e action of phos 
phatase and the osteoblast, the former deter- 
mining the concentration of the phosphate 
and the latter the concentration of the calcium 
ions 

The discover> b> Martland and Robison of 
the sj nthetic action of the enzjme is of equal 
interest If an excess of glj cerol or gluco'se (or 
one of several similar substances) is added to 
the test tube after h> drol} sis has gone on and 
inorganic phosphate has been precipitated, 
the phosphate passes again into solution to 
form the organic phosphoric ester From this 
experiment it maj be inferred that, m the 
bod>, an excess of some such substance as 
glucose in the tissue juicc of the bone will 
cause the absorption of bone salts under the 
influence of the enz> me If the determination 
of this local increase in glucose, as well as of 
the alternative local increase in calcium ions, 
ma> be attributed to the osteoblasts, the 
alternating deposition and absorption of bone 
salts can be attributed to two different activi 
ties of the osteoblast, while the activit> of the 
enzyme is determined b> the purel> (Aemical 
\ conditions as they are thus altered b> the 
osteoblast The governing mechanism of the 
osteoblast in such assumed concentration of 
glucose and calcium is speculative, but it may 
be centered in the parath> roids If the para 
thyroid principle could cause the osteoblasts 
to increase the glucose in the tissue juice of 
the bone, phosphate and calcium would pass 
into solution, if it could prohibit the calcium 
concentrating function of the osteoblasts, no 
phosphate would be precipitated 

Robison’s investigations were carried out 
for the purpose of determining the chemical 
reactions concerned in the ossification of 
>oung bone, and the conditions under which 
these reactions occur They ma> be equally 
applicable to the metabolism of calcium and 
phosphorus as it is continually carried on 
The association of calcium with protein, and 
<3/ phosphorus with carbohydrate, in the blood 
illustrates again how interdependent the bod 
ily elements are in their metabolism These 


considerations reveal bone as not onlv a com 
plicated organ but essential to life like the 
liver or kidneys 

Robison makes no reference to any such 
]X)ssibIc function of phosphatase Kay , one of 
Robison’s CO workers, suggested that the pur 
pose of the phosphatase in older bones “may 
be part of a protective mechanism, ensuring 
that throughout the whole life of the animal 
there is a slight excess of PO< ions in the 
neighborhood of the already deposited bone 
so that inorganic phosphorus <loes not go 
again into solution ” This statement is not in 
accord with the established fact that calcium 
fand therefore phosphate) is contmuallv pass 
ing into and out of solution Kay ’s statement 
was made before Robison demonstrated the 
reversibility of the phosphatase action 

The presence of phosphatase in the kidney 
has an unportant bearing on the argument 
Its concentration m that organ is almost of 
the same order as that m bone, in contrast to 
the low concentration m other organs and 
tissues It has been suggested by Robison’s 
group that here the phosphatases is concerned 
m the elimination of calcium from the blood 
If It thus has a constant function, in the kid 
ncy, related to the metabolism of calcium, it 
IS not unreasonable to attnbute to it some 
corresponding or co nplementary function in 
bone 

The dependence of bone metabolism or at 
least bone growth, on the activities of other 
organs is even further from explanation The 
thymus, testicle and ovary, thyroid and pitui 
tary all affect growth or ossification of bonts 
or calaum metabolism It may be assumed 
that the effect is produced indirectly 

So far as I have been able to ascertain, 
Robison’s investigations have not been ear- 
ned out on fractured bone Some of hib early 
work (12), however, is applicable to fracture 
A long bone from a freshly killed rachitic ani- 
mal was cut m two longitudinally One half 
was incubated, as a control, m normal saline, 
the other in a solution of calcium hexosephos 
phate In the control, the osteoid substance 
thrown out by the cut surface contained no 
lime salts on histological examination In the 
other half, dense deposits of calcium salts were 
found m the osteoid Robison used this exper 
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iment to demonstrate the hydrolytic effect of 
phosphatase on the organic soluble phosphate 
Since he has found no less phosphatase in 
rachitic than in normal bone, he assumed that 
the rachitic manifestations were attnbutable 
to some failure of the supply of organic phos- 
phate His conclusions in this regard have no 
immediate reference to the subject of this 
paper It tviH be obser\ed, hoi\e\er, that 
Robison had produced conditions which do 
not obtain normally he ’nas experimenting 
with traumatized bone, and neither at that 
time nor in a later experiment ('13) did he have 
a non-rachitic traumatized bone as a control 
The experiment ma> equally well be used to 
demonstrate the abilitj of the osteoblasts and 
phosphatase to calafy callus in a traumatized 
bone, provided there, is an ample supply of the 
substrate It will also be observed incidenta!l> 
that, in the experiment, the bone is cut off 
from the direct influence of the parathyroids 
Robison’s results ma> fairly be applied to the 
reaction of bont after fracture if the supply of 
the substrate is maintained (b> adequate 
blood supply), the callus will calcify, if circu- 
lation IS defective it will not, and the positive 
effect requires the presence of phosphatase 
The further application of the experiment to 
the behavior of the bone graft is interesting if 
not > et quite justifiable It constitutes, at any 
rate, a partial refutation of the contention 
that a bone graft dies and is absorbed, and it 
supports the argument, which I shall pres- 
en tl> advance, that speedy establishment of 
vascular connection with the graft is essential 
to the proper suppl> of the soluble phosphate 
(and calcium) necessar> to consolidation of 
the union of graft and host 

It IS not too much to assume that the dep- 
osition of lime salts in the granulation tissue 
at the line of fracture is controlled by the same 
mechanism that brings about ossification in a 
>oung bone ^ It is true that the amount of 
phosphatase decreases after developmental 
ossification is complete, but the newly formed 
osteoblasts m healing bone, whether produced 
by proliferation of those of neighboring bone 
or b> metaplasia of fibroblasts, might be ex- 

' In conmncti 3n with the Biochemical Laboratorj of the Kew Xtnlt 
Pon Graduate Sledical School I ha\e undertaken the lovestigation of 
the concentratun of phosphatase in bony material derived from cases 
of fracture and of non union 


pected to possess increased potentiality for 
the manufacture of phosphatase At any 
rate, it is more reasonable to believe that the 
increased osteogenetic potentialitj of bone 
after fracture consists of increased manufac- 
ture of phosphatase, both for hydrolysis and 
synthesis, than to attribute it to the much 
debated increase m the calaum and phos- 
phorus content of the blood Increase in these 
elements, if it does occur, loses much of its 
importance when considered with the com- 
plex processes of bone metabolism 

The calcium phosphate and carbonate are 
laid down m the pre-osseous substance, pre- 
sumably under the influence of the phos- 
phatase, under chemical conditions governed 
bv the osteoblast Whether the lines of stress 
produce a pattern in the pre-osseous sub- 
stance, as Lenche and Policard suggest, 
whether the law of colloids under pressure is 
applicable, or whether stress has a direct 
effect upon the action of the osteoblast, the 
result is that the new bone is laid down in 
trabecular formation, leaving the vessels in 
canals at right angles to the axis of the bone 
Robinson (n) considers that the formation 
of trabeculas depends upon the accidental 
arrangement of the vessels of the callus 
Whether this is so or not, the rearrangement 
of the trabecul® to conform to the stresses of 
function cannot be explained so simply It 
would not help the argument to endow the 
vessels with adaptabilitj to stress What- 
ever the fundamental explanation, thit> re- 
arrangement of trabecular structure must be 
immediatel> effected by the osteolytic and 
preapitating activity of phosphatase follow- 
ing changes m the constitution of the sub- 
strate m adjoining zones of bone either syn- 
chronously or at alternating mterxals It is 
futile to expect at this time to translate into 
terms of chemistry these reactions of living 
tissue to env ironment 

Non-union of fracture Theoreticallj , non- 
union might result from the failure of any one 
of the stages of union, practically union is 
more likely to fail at some stages than at 
others 

I The granulation tissue may fail to 
bridge the gap (a) because of the interposi- 
tion of tissue which the granulations cannot 
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penetrate, (b) because the fragments are so 
displaced that the two areas of granulation 
cannot meet, (c) because too extensile re- 
mo\ al of blocks of living bone after fracture 
has left the fracture surfaces too far apart 

2 The granulation tissue may degenerate 
into scar tissue before ossification has been es- 
tablished If the formation of the granulation 
tissue is slow and its nutrition is not well 
maintained, the stage of contraction is likely 
to be precipitated The osteoblasts under 
such circumstances are poorly nourished, and 
the> multiply slowlj and secrete pre osseous 
substance and phosphatase slowly, sufHcicnt 
lime salts cannot be deposited to bridge the 
gap before the stage of contraction of the 
granulation tissue sets in 

3 The early granulation tissue may be so 
disrupted by manipulation, or inadequate im- 
mobilization and the stress exerted on them 
by the muscles after recover) from ana:» 
thesia, that the process of capillar) budding 
ceases or becomes inadequate for the needs of 
connective tissue union and ossification As 
Kellogg Speed puts it, “the vascular out 
growth IS disrupted, disheartened, and 
ended” Robinson (ii) discusses the danger 
of movement of the fragments and its effect 
on granulation tissue He shows how opposed 
to the physiological principles of union Lucas 
Championniere’s teachings were in this re 
gard 

4 Similar disorganization may be pro 
duced b) rough manipulation after the forma 
tion of soft callus While nature ma) be ex 
pected to persist in spite of her first efforts 
having been undone, it is probable that in 
cases unfavorable for other reasons, the effort 
will not be repeated When such trauma re 
suits in the rupture of vascular contmuitv be 
tween intact bone and a large mass of granu 
lation tissue or soft callus, these become actual 
obstacles to union until vascular continuity 
with them can be re established In essence, 
a comminuted fracture now exists If the 
fragment of new tissue is displaced, it ma> 
constitute an insurmountable obstacle 

5 Since blood may be brought to the area 
of fracture by periosteum (from the muscles), 
by the nutrient artcr), through the marrow 
and b) the haversian system, it is not likclv 


that all sources will fail If the laceration of 
muscles is so great that the periosteal arcu 
lation is diminished, or if the nutrient arter) 
IS ruptured, or if the pressure of excessive 
haimatoma or congested soft tissue on the 
area of fracture is so great as to impede the cir- 
culation to it, any one of the other causes ma) 
be sufficient to defeat the efforts at union 

6 Infection is a cause of non union the in 
ffuence of which has, in some respects, been 
much discussed Local acute inflammation of 
certain types is a stimulus to the formation of 
granulation tissue and even of callus One 
has observ cd the stimulation of union follow mg 
erysipelas about a compound fracture Still, 
the destructive effect of infection on callus 
and formed bone is not to be disputed When 
inflammation results m extensive thrombosis, 
necrosis must ensue in bone as in any other 
tissue 

A destructive type of fow grade infection is 
often associated with the presence of foreign 
bodies in the fracture zone It is a common 
experience to find pus about metal plates and 
extending between the fracture surfaces In 
such cases, if granulation tissue has been 
thrown out by the bone elements, it has been 
destroyed and no evidence of beginning union 
IS evident 

7 Lane’s plates, especially when incor 
recti) applied, may cause non union At best, 
the necessary stripping of the soft parts leav es 
the ends of the fragments isolated and im 
pairs the circulation especially to the perios- 
teum The ends of the fragments are thus 
robbed of nourishment and may even be de 
vitalized If the bone ends are distracted, the 
stimulation of mutual opposition and fnc 
lure surface stress is lost, moreover, the 
greater the distraction, the wider the space to 
be filled with granulation tissue and the 
greater the danger of the connective tissue 
contracting to form avascular scar tissue be 
fore ossification is complete The proneness 
of low grade infection to set in, m the presence 
of foreign bodies, has been referred to In a 
surprising number of cases when removing 
metal plates in non union, I have observed a 
thin, seropurulent fluid (due to the foreign 
body irritation) between the fragments and 
I have considered such exudate a serious 



ALBEE PRINCIPLES OF TREATMENT OF NON-UNION OF FRACTURE 295 


obstacle to the formation of granulations and 
to ossification 

8 A rarer cause of non-union is absorption 
of solid callus before restoration of trabecular 
alignment has been completed Manual ex- 
amination of the site of fracture, even the 
X-ray study of it, may reveal no occasion for 
caution If more function and stress are per- 
mitted than the new bone can accommodate 
Itself to, the new structure may be absorbed 
Since this accommodation consists of the 
absorption and reconstruction of trabeculjc 
and rearrangement of the vessels of the haver- 
sian system through the callus, and since 
these depend upon the abundance of blood 
supply, it IS clear that, if \ ascularization is 
restricted or circulation impeded, absorption 
of callus IS more likely to occur uhen function 
and stress are permitted It is one of the pur- 
poses of massage to ensure circulation propor- 
tionate to the demands of the stress of early 
function 

The reparative response after fracture 
seems strikingly independent of systemic con- 
ditions It does not vary directly uith the 
general state of health, nor is it affected, with 
any constancy, by diseases characterized by 
malnutrition or general debiUt> There is a 
general feeling that old age must cause inhibi- 
tion of bone grow th This is not clinically a 
fact Bones of aged people seem to unite with 
the same facility as they do in the young Bj 
all odds the most stubborn non-unions are in 
the infant or young child, particularly if the 
fracture was intra-utenne Some surgeons of 
considerable experience have gone so far as to 
recommend amputation in all cases of intra- 
uterine fracture My statistics show that m 
such cases, b> instituting operative treat- 
ment in conformity v-vth the physiological and 
biological principles of bone repair, I have 
succeeded m inducing union in about 60 per 
cent 

Case i Ihis child was 9 \ears old when I first 
saw her The diagnosis was congenital pseudarthro- 
sis of the left tibia and fibula At the age of 3 or 4 
\ears a graft taken from the father’s leg had been 
applied, but the child fell off a chair and broke it 
A second graft from the father’s leg was tried when 
she was 5 The complete failure of these attempts is 
shown in Iigure i A 


I used an inla> graft from the patient’s sound 
tibia The result 2 months later is shown in Figure i 
B I tried having the child walk with a brace, but 5 
months later it w as clear that union w ould not occur 
I operated again, using an inlay graft and two shver 
grafts from the other tibia Fi\ e months later union 
was solid (Fig I C and D), and the child was walk 
mg with a brace At the latest report, nearlj a j ear 
after the operation, the leg was still firm 

In this case a homogenous graft had been used 
twice This should never be done unless an auto- 
genous graft IS not available In the latter case the 
donor and recipient should be of the same blood- 
tjpe 

Case 2 This was a case of intra uterine fracture 
of the left tibia and bowing of the fibula Vanous 
operations had been performed but union w as never 
permanent Wiring and bone grafting had been 
tried, both separately and in combination Figure 2 
A and B illustrate two of these attempts when the 
chdd was 3 years old I saw the child when she was 
6, the non union and bowing are shown in Figure 2 
C I used a double wedge end inlay graft taken from 
the child’s other tibia I also performed osteotomy 
to straighten the fibula Figure 2 D and E (taken a 
month apart) show the result 2 years later Four 
years after this operation, the child was reported to 
be as active as the normal child, and it was con- 
sidered that functional restoration was complete 

Fi%e years after the operation, the child slipped 
and the tibia fractured in its lower third Reunion 
was effected by the use of a plaster splint, but re- 
fracture occurred 3 months later Plaster splinting 
again brought about union The condition 7 years 
after the operation is illustrated in Figure 2 F Now , 
14 years after operation, the function of the hmb is 
excellent and union is solid 

This was Dr Clarence William’s case He per- 
formed the early operations but finally became dis 
couraged and kindly referred the case to me The 
case illustrates how necessary it is for the surgeon to 
be able to apply immobilizing splints and apparatus, 
not onlv immediately after operation, but during 
convalescence 

The causes of non-union may be grouped 
into those concerned with the formation of 
granulation tissue and those concerned with 
the ossification of that tissue Bancroft makes 
so little of the second group of causes that he 
states “If a fracture is immediately treated in 
a manner which will replace as far as is fea- 
sible the fractured ends in suitable opposition 
and allow for organization of the clot and 
ingrowth of granulation tissue with its accom- 
panying \ essels, repairwill inevitably follow ” 
Clinical experience in cases of multiple frac- 
ture supports Bancroft’s belief that the causes 
of failure of union are local, one fracture may 
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unite and another fail Still, I would not 
make so sweeping an assertion as Bancroft’s 
It IS true that investigation of one s>stemic 
disturbance, that of the calcium and phos 
phorus content of the blood, has been incon 
elusive, but since, as I have pointed out, non- 
union may be the result of failure of the pre- 
liminary stages of healing and may thus have 
no connection with ossification, conclusions 
from observations of a mixed group are of 
necessit> contradictory and erroneous 
The end result m non union varies with the 
fate of the granulation tissue If it has formed 
a complete bridge but has degenerated into 
fibrous tissue there may be a dense mass of 
scar tissue between the fragments, constitut 
mg fibrous union If it has been largely dc 
stroyed by pressure and movement of the 
fragments, the space it occupied may be filled 
with a pseudo synovial fluid enclosed m a 
capsule which represents the peripheral por 
tion of the original granulation tissue This is 
the pseudarthrosis In other cases there is no 
evidence that granulation tissue ever bridged 
the gap the fragments being entirely dis 
placed and disconnected 

GENERAL PRINCIPLES OF TREATMENT 
A art operatue measures In a general way, 
it IS to be expected that measures directed to 
the improvement of general health will aid 
bones to unite The relationship of general 
health and vigor to the process of union has 
already been discussed We do not know what 
forms of organic food are most benefiaal but 
w e assume that foods containing more calaum 
and phosphorus are to be presenbed, although 
there is in the bones an ample reserve of these 
substances awaiting mobilization by the 
mechanism that normally governs calnum 
metabolism There is nothing specific there 
fore, in the dietary treatment in fracture 
cases The direct administration of calaum 
and phosphorus I consider unwarranted sci 
entifically, and probably useless 
The same may be said for ultraviolet light 
and irradiated sterols Certainly ultraviolet 
light can have no direct local effect, since the 
ray can penetrate such a slight distance It 
has been suggested that calcium and phos 
phorus are ionized m superficial tissues, and 


that electrical modifications m the proteins of 
the skin cause changes in the hydrogen ion 
concentration The most likely explanation 
of the value of ultraviolet in the treatment of 
nckets and malnutrition is that the energy is 
absorbed either by cholesterol or by fluo 
rcscing materials m the skin and carried by 
them to regions where the energy can be used 
to induce chemical change The effect of 
these methods in the treatment of rickets is no 
criterion of their value in ununited fracture, 
there IS no proof, or even indication, of resem 
blance between the two conditions Nor does 
the fact that lack of ultraviolet light (and of 
vitamine D) leads to failure of calcification 
furnish proof that failure of union is due to 
such deficiency, or that administration of 
them m excess will promote union or even 
calcification Bancroft's opinion of the re 
quiremcnts for union, already quoted, and the 
growing belief that the causes of non union are 
local shake one’s confidence in all general 
measures Kellogg Speed apparently agrees 
with Bancroft’s statement, yet he recom 
mends general measures in considerable vari- 
ety the ultrav lolct ray if the patient is septic, 
a high protein diet, vegetables, and milk 
There is only the viguest reason why ultra 
violet should counteract sepsis, the high pro 
tern diet is presumably based on Clark’s 
demonstration of increased rate of healing of 
wounds m a dog when the diet was entirely 
protein 

Even if It IS granted that a high pro 
tein diet will accelerate the formation of 
granulation tissue, one must consider the pos- 
sible effect of diet on calcium metabolism A 
potential acid diet may increase the elimina 
tion of calcium to a marked extent, and it is 
probably of greater importance that the diet 
be neutral or of low potential acidity If it is 
not, then food rich m calcium should be 
added The question of diet is still in the 
hands of the physiologists The most un- 
likely remedy is parathyroid extract, which 
has been injected because it increases the cal 
aum content of the blood, ev en though this is 
at the expense of the calcium m the bones 
There is nothing m medicine that more aptly 
illustrates the danger of a little knowledge 
Speed is not by any means alone m presenb 
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mg phosphorus, although jts only known effect 
on bones is to cause their necrosis The effect 
of large doses is no proof of the effect of a sm«ffl 
one, but the contrast illubtrates how much 
speculation there is behind all of these general 
measures Although it would be unwise to 
discourage attempts to put new discoveries to 
the therapeutic test, one must admit that, m 
many of our efforts, we have strained if not 
violated these principles and have leaped 
Without our eyts clearly open I do not be- 
lieve that, at the present time, one can recom- 
mend any specific medication or dietetic 
treatment 

In cases of delajed union, it is often de- 
sirable to use the hmb, carefully protected by 
braces against lateral stress The pressure of 
the fracture surfaces on each other will stimu- 
late osteogenesis if there is any source of 
granulations and of osteogenetic cells in the 
vicmit> In well established non-union and m 
frank pseudarthrosis, the fracture surface is 
quite incapable of making any response of 
either 1 ind 

Speed discusses Bier’s hyperiemia and 
Thomas’ pounding method and tries to es- 
tablish some physiological justification for 
them Nobody has ever explained wh> con- 
gestion wntli sluggish circulation, induced by 
trauma or otherwise, should supply more nu- 
trition or calcium salts than free normal circu- 
lation Stasis must depress local metabohsm, 
and there is no agreement on the effect pro- 
duced by an increase m the h>drogen-ion con- 
centration of the blood m stasis Robison’s 
phenomena occur at a low h> drogen-ion con- 
centration These chemical reactions must 
not be detached from their ph> siologicdl back- 
ground, one must remember that ossification 
takes place in a speciali 7 cd tissue the exist- 
ence and physiological activity of w hich con- 
stitute the first requisite of callus formation 
and bony union 

The pounding method of Thomas is not to 
be explained on a chemical basis and not to 
be justified on any basis It is at best a crude 
and blind method of freshening tissues at 
the site of non-union, it may result in the 
formation of fresh granulations which may 
carry a bon\ bridge from fragment to frag- 
ment 
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Fig I o{ the hone graft vn a ca«e of jntra utenne 
fracture of the tibit and fibula (Case j) A shows the 
failure of a homogenous bone graft B illustrates the result 
of author's first attempt with an autogenous craft inlaid 
into the tibia C and I> are two %iews 5 months after the 
insertion of a second autogenous graft which wa* successful 
in promoting complete union 

Operaiue tyeasures There is only one way 
to treat non union and that is by open opera- 
tion The site of fracture must be carefully 
exposed so that the conditions inhibiting 
union mav be recognized and suitably dealt 
with As time has gone on, the importance of 
vascularization has been so much impressed 
on me that I have entirely changed mj atti- 
tude to the ischiemic scar between and around 
the ends of the fragments I now' remove not 
only all such, but scar m the neighboring soft 
tissues as well, so that circulation may be re- 
stored and the fragments revitalized Non- 
union IS a most stubborn condition because it 
IS a fixed end-result which nature has accepted 
m lieu of the normal, the stimulus of incom- 
pleteness has ceased to act The operative 
measures instituted should be those which 
the surgeon believes will be most likely to re- 
sult in union It should go without saying 
that, in accordance with surgical pnnciples, 
he will not be satisfied with anything short of 
his best effort In no other branch of surgery, 
so far as I am aware, has anv attempt been 
made bj, a responsible surgeon to justify 
methods which can admittedly succeed only 
occasionally, and to condemn other methods 
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Fig 1 Case of intra uCerme fracture of tibia and fibula (Case 2) V and B show 
the results of bone grafting and wiring C shows the condition at the time of first ob 
servation D and L nere taken 2 >earsafter the insertion of a double wedge end graft 
and osteotomy of the fibula by the author F shows the ultimate result 7 years after 
traumatic fracture and subsequent union brought about by splinting 



Fig 3 Progress of a case of gunshot wound with infection and loss of substance of 
the tibia (Case 3) A shows the original infected wound B C and D ine£fecti\e 
attempts at bone grafting with material taken from the fibula and elsewhere The 
flimsiness of the fibular graft is evident in C E shows the result 7 months after the 
author s insertion of an inla> graft from the sound tibia It is now a year since the 
operation and the leg is functiomng normally 
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Fig 4 Method of remo\ mg graft consisting of bud with 
portion of bark and alburnum and fixing it in a gutter in the 
host The double bladed kmfe, like the tmn motor saw, 
insures accurao of fit The paraffin dressing provides im 
mobilization and access to light 
Fig 5 Method of preparing graft bed and inserting 
graft The longitudinal section shows the graft m place, 
each element making close and intimate contact mth a 
similar lajer m the host The nutrition of the graft, dia 
grammatically represented comes from the marrow and 
penosteum of the host (The linking up of the tuo vascular 
s> steins by means of granulation tissue cannot be repre- 
sented because of the microscopic sire of the granulation 
area betv^een host and graft ) The cross sections, one 
through healthy bone and the other through sclerotic bone, 
show the difference in \asculanzalion at these two levels 
The nght and wrong wa j s of using the twin saw are repre 
sented below 

on the ground that “reasonable” exactness 
will usually suffice If a surgeon were satisfied 
that the method of drilling the fragments 
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tig 7 Use of a long in!a> graft following marked de 
struction by osteomj elitis (Case 5) The 6 inch gap 10 the 
tibia IS seen in A The mla> in illustrated m B taken 4 
months after the operation Subseouent fracture of the 
graft seen in C united when the limb was sup{xirted with 
a brace Not only re union of the graft but marked en 
largement of it are cMdent in D 



A B \ 

Fig 8 left Inlay graft in a cace of gunshot wound with 
loss of substance (Case 6) The non union with httle sign 
of callus isseenmA The result 4 monthsafter theopeia 
tion IS illustrated m B Callus can be seen about the graft 
Fig g Case illustrating operatise treatment of frac 
tured graft (Case 7) Osteomsclitis had resulted in con 


bbndl> through a small incision t\as the ut 
most that could be done for the patient, I 
should have no criticism to make, it is the 
advocac} of nibbling tactics that one finds so 
disturbing and so subv ersiv e of sound surger> 
In the senes which I shall prescntlj review, 
pnor operations, much more commensurate 
to the needs of the case than this one, had 
been performed in 42 per cent, with failure, 
and ohen repeated failure, m all 

To show the inconsistencv between dear 
appreaation of surgical principles and the 
way these principles arc applied to practice, I 
quote two passages from an article in one of 
our best surgical journals, “Even slight too 
early motion after a w ell planned and executed 
operative treatment may militate against a 
successful result”, and “Too rigid, too ex 
tensive or exaggerated methods of internal 
splints are not often required ” How can 
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admble loss of substance ivith a hiatus between the frag- 
ments A The result 4 and 8 months after the insertion of 
an inlay graft is seen in B and C The wedge ends of the 
graft can still be seen in B Fracture of the graft 2 jean 
bter isei-ident in D Treatment by means of sliding graft 
taken from onginal inlay and result are illustrated in L 
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fixation be too ngid^ Certainly for those of 
us not endowed wth sufficient vision to select 
the cases in which slipshod methods will 
suffice, there is only one course we must use 
the most exact technique and the most preosc 
methods that the unfa\orable case would 
demand 

In the treatment of non-union, surgeons 
adopt methods varying from the purely me- 
chanical to those which are based on the most 
accurate conception of the process of union 
which phjsiology and biolog> can supply In 
between the two come various methods which 
\ lolate one or more of these fundamental prin- 
ciples one sacrifices immobilization, another 
takes no account of the necessity for optimal 
vascularization, according to another, boiled 
bone IS a graft or differs in virtues and draw- 
backs from other inanimate foreign matenal 



Fig 10 Metallic rel cs of four diSerent operations 
which had the mechanical aim of promoting union and the 
ph) siological result of preventing it 

The surgeon who is the greatest menace to 
progress is he who while admitting the un- 
soundness of his methods, persists in them 
because his results, although not satisfactorj , 
art better than ht can obtain with a technique 
that IS physiologically superior General sur- 
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Fig i> Failure of onlay graft follonnng failure of an 
intramedullary graft (Case 9) The defective immobilua 
lion and uncertain contact 0/ the intramedullary graft are 
clearly exemplified in A Apparent success of the onlay 
applied by the author is seen in D It eventually frac 
tured and loosened and nas replaced by an mhy 



Tig 14 Incorrect and correct methods of inserting a 
graft into a smaller long bone (Case ii) The almost in 
evitable disaster awaiting the attempt to put an intia 
medullary graft into the radius is illustrated m A nhich 
shows fracture of one host fragment and in B which shons 
the later absomtion of the radial fragment and of the graft 
The successful application of the double wetlgt end gr^ft 
IS illustrated m C D shows the thorough amalgamation of 
the graft 2 months later 
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Fig 13 Failure of the 5 enn operation followed by sue 
cessful application of the inlay graft in the humerus (Case 
10) The net mult of two previous operations is suggested 
in A The meul remains and union has failed but there is 
only a general indication of the shortening actually pro- 
duced by intent and injudicious application of metal Fro 
hferationof the inla> graft is evident in B 

ger> has passed this stage, its progress has 
gone on hand m hand tvith progress in 
ph>siolog> and biolog> It has sometimes 
gone m advance of ph>siolog> and demon- 
strated phenomena that the phjsiologists 
must explain, but it has never gone counter 
to well established scientific principles The 
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Fig ij Destruction of graft into humerus by recrudes 
cence of infection inlay of second grah in original m!a> 
(Case 13) The attempt at grafting and the condition at 
the time of first observation are shown m A and B The 
authors first inlay C was destroyed at its central portion 
by infection D The second and successful inlay into the 
remnants of the first is shown in F 



albee principles or treatment or non-union or rRACTURE 303 



Fig ifi Successful use of the double wedge ead laby genogram m E was taken jo da>8 after a later suturing 
graft after the failure of many operations (Case 14) The operation following extensive remo%al of bone The result 
early condition IS shown in A Failure of bone grafts is seen 6 months after the double wedge end inla> operation by 
inB, C, andD, taken o\ era period of Smooths Theroent the author is illustrated m F 

treatment of goiter is applied physiology, have been made possible only by the elucida- 
postoperative tetany Tias clearly explained by tion and better understanding of the ph>sics 
the physiologists Intrathoracic operations and physiology of respiration 



Fig 1 7 Successful use of double wedge end inlay grafts 
in non union of the radius and ulna (Case 15) The original 
non union is seen in A, the roentgenogram in B was taken 3 
months after the insertion of the double wedge end iDla>s 
The arrows at a and b indicate the shv er grafts, the others 
point to the ends of the inla>s 
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Fig 18 Prompt union following the use of double 
wei^e end inla>s m a case of non union of radius and ulna 
at the age of 63 (Case 16) The non union is shown in A 
the result at intervals after the operation is illustrated in 
roen^nograms B and C 
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I ig 12 Diagrarmnatic longitudinal section of a limb m 
plaster vnth a window to show the displacement of the 
fracture fragments produced by the unequaliaed pressure 
and the protrusion (and consequent oedema) of the soft 
parts through the opening 

which needs the ultraviolet for the metabolic 
actmt) of Its chlorophj 1 

Plant grafting and bone grafting thus have 
the same objectiv e and are earned out accord 
ing to the same fundamental principles The 
application of these in bone must be more 
meticulous since there are added difficulties in 
a relatively highly specialized tissue nourished 
b> a 5 >stem of closed vessels 

In the plant the only force to be counter 
acted IS that of the wind, and this only when 
the scion is a large shoot In bones there is the 
pull of muscles, both tonic and voluntary, and 
the exaggeration of the former by reflex from 
pain Fucation and immobilization, therefore, 
present difficulties which must be met m a 
special way 

Bancroft’s statement in regard to union of 
fresh fracture is ev en more applicable to the 
union of the bone graft “The most important 
factor for the union of fracture is to have the 
fractured ends in close opposition and to have 
an adequate blood suppl> to allow the in 
growth of granulation tissue with the re 
sultant ossification to form callus ” Adequate 
blood supplj and coaptation are even more 
necessary in the case of the graft, because the 
stimulus which recent fracture gives to ostco 
genesis is lacking in the old fragments In the 
fresh fracture, there is usuallj an adequate 
blood supply in marked contrast to the isch-c 
mic state of a pseudarthrosis Union of the 
graft, therefore, proceeds under difficulties 


that must be counterbalanced bj the most 
careful methods m its application 

Vasculartzalion oj Ihe graft Just as the 
union of fracture fragments is fundamentallj 
similar to that of severed soft tissues, so the 
union of bone grafts with the host is similar to 
that of fascial or tendon grafts It has not 
been shown that jn either of the latter the 
graft IS replaced by ov ergrow th of local tissue 
Garlock investigated the stages of union and 
the fate of a tendon graft “ The experiments 
reported m this paper show definitel) that the 
graft lives as such ’’ His description of the 
nutrition of a tendon graft may, with suitable 
changes, be applied to that of a bone graft 
“It IS probable that the graft derives consid- 
erable nutrition from the tissue juices It 
lb probable that the mam source of nutrition is 
from the outgrowth of young capillaries and 
lymph vessels from the tendon ends and from 
the subendothchal tissues of the sheath ” 

The various layers of a bone graft freshlv 
removed present raw surfaces wherever they 
have been cut The vessels arc severed but 
still contain blood which tends to clot at the 
point of section The various tissues of the 
graft ire capable of survival for a consider 
able time, but it is of the first importance to 
restore its blood supply and nutrition The 
graft must be placed m the most favorable 
environment for this end (Fig 5) If it is so 
placed that the elements of the graft (perios 
teum, cortex, endosteum, and marrow) make 
direct and intimate contact with similar cle 
raents in the host, the soft tissues of the bone 
first unite across the slight gap, vascular con 
tinuity of host and graft is rt established 
through periosteum, endosteum, and mar 
row, ami a granulation tissue bridge is laid 
down between the bony surfaces Osteoblasts 
appear m the granulation tissue and determine 
the deposition of lime salts If the process fol 
lows Bancroft’s picture of healing bone, the 
continuity of the havcrsian systems will be 
indirect until the normal architecture has been 
established between the graft and the host 
Under ideal conditions, the greatest possible 
number of capillaries of host and graft arc 
brought into the closest mutual approxima 
tion The graft will then remain intact If 
such conditions art not provukt] smaller or 
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larger areas of the graft will fail to be nour- 
ished and will ultimately be replaced The 
process by which the bony structure of the 
graft IS later rearranged to conform to the 
structure of the host is m no sense absorption 
The process can be called assimilation, if the 
term is used in the sense that the graft assimi- 
lates itself to the host The graft is not the 
subject of processes imposed upon it by the 
host, It is Itself the active agent m its own 
rearrangement under the influence of the 
stresses which it encounters in its new environ- 
ment, it has the power of adaptation 
If all the elements of the graft cannot be 
brought into contact with similar elements of 
the host, the marrow at least should be 
Johnson’s conclusion that the circulation was 
re-established, 75 per cent by the marrow and 
25 per cent by the periosteum, indicates the 
share which each tissue has in osteogenesis 
That the blood supply is the key to the 
situation IS shown by certain clinical observa- 
tions When a large anaimic scar surrounds 
the region of non-union, it is admittedly good 
practice to replace the scar with a pedicled 
skin graft laid right on the unumted frag- 
ments Union occasionally follows such pre- 
liminary treatment In any event, the chances 
of union are much enhanced by the methods 
which improve the circulation to the tissues 
adjoining the non-union and through them to 
the periosteum of the fragments and of the 
graft, if one is inserted Correspondingly, the 
chances are diminished by interference with 
the circulation to the graft The original 
fracture may have been accompanied by lac- 
eration of tissues, such as tendons and nerves, 
which still demands repair The operations 
should be taken m order of their urgency, and 
the success of the bone graft should not be 
jeopardized by another operation performed 
at the same sitting E\tensive dissection not 
only necessitates prolonged exposure of the 
wound to the air but interferes w ith the arcu- 
lation to the soft parts Man> of the smaller 
blood vessels are severed or occluded as the 
result of the trauma Tissues in this state con- 
stitute a very unfavorable en\ ironment for the 
bone graft 

Case 4 In this case, both tibia and fibula had 
been fractured, it the junction of middle and lower 


thirds, 3 months before I saw the patient A cast, 
followed b> a brace, had proved ineffective, and non 
union was ev ident (Fig 6 A) 

Believing that lack of osteogenesis had not been 
shown, I brought the fragments into apposition, 
mortised them, and sutured them with kangaroo 
tendon The failure of union, evident on removal of 
the cast 2 months later, indicated that osteogenesis 
was not vigorous, and the failure of massage and the 
use of a brace to promote union confirmed this con 
elusion Accordinglj , 6 months after the first opera 
tion, I made use of a sliding graft In Figure 6 B 
ind C show the result 2 months later and D and E 
at the end of the third month Umon b> this time 
was solid and the result is still excellent 9 months 
after the operation 

This case illustrates the point that the fibula is 
usually Ignored m fracture of the low er leg I have 
never put a graft into the fibula It was quite clear 
that the fibula was out of place, but the questionable 
advantage of repairing it was quite outweighed bj 
the disadvantage of interfering with the circulation 
in the vicimt> of the tibial graft Nothing should be 
allowed to prejudice the success of the mam effort, 
which in this case was repair of the tibia For this 
reason I have never attempted to develop nerve 
ends or to repair lesions of nerves in the zone of 
fracture Such operations should be undertaken 
either some time before the graft is inserted or long 
enough after it for the trauma and vascular dis 
organization to have no prejudiaal effect on the 
vasculanzalion and umon of the graft 

When the fragments of a non-union are 
osteoporotic, the chances of union, instead of 
being diminished, are actually increased 
Osteoporosis is associated with increased vas- 
culanty, and this must account for the ra- 
pidity of union of a bone graft in such cases 
True, a sliding graft (from one of the frag- 
ments) may be so flexible as to afford poor 
immobilization, and an autogenous graft from 
some other region may be little firmer, but the 
graft will unite readil> because of the abun- 
dant blood supply 

Relation of coaptation to umon The ap- 
proximation of graft to host is analogous to 
closure of a vv ound in soft tissue If the oppos- 
ing surfaces are poorlj approximated, much 
granulation tissue ib required to fill the gap, 
and healing is slow If the surfaces are brought 
into close contact, the la>er of granulation 
tissue IS of microscopic thickness and healing 
by first intention results This speedy granu- 
lation tissue umon not onI> re-establishes the 
arculation m the graft at the earliest mo- 
ment, but results m the deposition of the 
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thinnest possible layer of calJus between the 
bones This necessitates the least possible 
rearrangement of the callus trabeculae It is 
thus e\ ident that not only the \ lability of the 
graft but the promptness and durabilit> of 
union and the rapiditj of assimilation of the 
graft to the host tissues depend on close ap- 
pro^cimation of graft to both host bones In 
non union, the surgeon will find that nature 
has little callus for him and he must make the 
most of the meager supply, he must draw on 
mechanical principles to compensate for the 
meagerness of the phj siological reaction 

When a graft containing all four elements is 
placed in intimate contact with the same ele- 
ments m the host, it acts as a \ascular and 
osteogenetic unit, \ascu)ar union proceeds 
along the lines of natural repair and a bridge 
IS placed between the two fragments which 
calls for the minimal amount of trabecular 
and \ascular readjustment to take on the 
function of the host bone it replaces If the 
graft IS inserted or attached in anj other wa>, 
\ascular communications arc limited (and the 
Mability of the graft thus jeopardized) and 
the graft may have to be largely or entirely 
reconstructed by nature before it assumes the 
structure suitable to the stresses ererted on it 
It is under such circumstances that absorption 
occurs 

Relation of tmmobthzalton to union UTicn 
soft tissues are uniting, their flexibility mini- 
mizes the danger of disruption of the granula 
tions When such rigid tissue as bone is 
uniting, the least displacement may tear the 
granulations and blood vessels or fracture the 
soft callus Hence the necessity for the most 
accurate and stable immobilization From the 
mechanical standpoint, the advantage of ‘ in 
ternal" immobilization needs no proving 
Here again the inlay graft is superior it exem 
plifies the mechanical principle of the slot and 
key 

When the healing fragments and the graft 
are thus held m rigid immobility, the grinula 
tionS and callus are protected not only be 
tween graft and host but between the two host 
fragments The stress of maintaining immo- 
bility falls on the graft and, under this influ 
ence, the graft grows in size and strength (in 
accordance with Wolff’s law) and adapts its 


structure to the stress A graft the size of a 
pencil, when inserted into the femur, will 
grow to the dimensions of the host bone and 
assume an identical structure, by its power of 
adaptation 

To illustrate the ability of a graft to replace 
lost bone, ev en up to the major portion of the 
shaft, I present 3 cases m which either be 
cause of old osteomyelitis or gunshot wound, 
there was extensive loss of substance These 
may not come strictly within the scope of the 
paper, but it is hoped that consideration of 
them (particularly Case 5) will dispel the no 
lion that there is» any place in practical sur 
gery' for the conception that the bone graft is 
a mere scaffold of transient value and doomed 
to absorption 

Cases The patient was a Rirl 8 years old Two 
years before osteomvchtis had necessitated the re 
moval of 6 inches of bone from the left tibia I he 
condition when 1 saw her is illustrated in rijpirc 7 A 

The appearance of the graft, 4 months after the 
inlay operation is shown m Figure 7 B A few 
months later the graft fractured as is shown in C 
The patient wasgiicn a brace and the graft reunited 
without trouble The roentgenogram (Fig 7 D) 
shows not onl\ solid union but marked growth 0! 
bone in the graft II is now more thin 8 years since 
the operation and the graft has given no further 
trouble 

In this case a great deal of bone had been lost and 
was successfully replaced by a tibial graft The 
limit to the length of the graft is determined only bv 
the length of the bone it 13 taken from The case 
also demonstrates the probability that the fractured 
graft will reunite if adequate immobilization is pro 
vided If, ns occasionally happens it does not re 
unite even then a graft may be placed in the original 
graft vs IS illustrated m Cases 7 and 13 

Casf 6 This case illustrates the use of the bone 
graft for loss of substance following gunshot wound 
m an adult The accident had occurred during a 
hunting expedition There was much laceration of 
tissues and troublesome himorrhagc Infection xnd 
sequestration occurred during the early course J he 
former was controlled by the Carrel Dakin treat 
ment and the wound healed after 9 months Con 
siderable bone had been lost and many shots were 
scattered through the soft tissues when I first saw 
the patient Non union was present and there was 
little evidence of callus formation (Iig 8 A) No 
attempt at surgical repair had been made and no 
fixation had been provided except bv splinting 

I bndged the gap with an inlav bone graft from 
the patient s tibia Figure 8 B shows the result 4 
months later Callus formation is evident about the 
graft Tt 15 now 8 months since the operation and 
the graft is still solid 
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I made no attempt to remove the shot Foreign 
bodies with no infection about them can be left, it is 
a mistake to attempt the impossible Nothing ma\ 
be gained and much may be lost by interfering need- 
lessly with the circulation when a graft is inserted 
(ste discussion of Case 4) 

Case 7 In this boy of 12 vears, loss of substance 
had followed osteomyelitis of the left tibia 2 years 
before After operation and prolonged drainage, the 
wound had healed in 6 months leaving a gap of 2 
inches m the tibia (Fig 9 A) 

I used an inlay graft from the sound tibia The 
result b months later is illustrated m Figure 9 B 
About 2 years later the patient broke the graft (Fig 
9 C) (This roentgenogram was taken a few weeks 
afterward) About 2 months after the fracture, I 
used a sliding graft from the original graft, with an 
excellent result (Fig g D) Five y ears after the last 
operation the result is still splendid 
In this case the sliding graft for the second opera- 
tion was entirely supplied by the original graft 
Nothing could better prove the vitality of the origi- 
nal graft more than a y ears after it had been inserts 
Fracture of the graft is not the common result, these 
cases are presented to show that it will unite again 
and that it has vitality and osteogenetic power 

Necessity for poujcr dnoen tools The entire 
procesb of union and the survival of the graft 
depend on the establishment of vascular con- 
nections between the graft and the host frag- 
ments, the rapidity of establishment and the 
degree and permanence of vascularization 
v ary directly with closeness of coaptation and 
rigidity of immobilization, these depend on 
accuracy of fit The necessity for the greatest 
precision in the mechanical procedures needs 
no further argument, ideal conditions can be 
produced in no other w ay than by the use of 
automatic, power driven tools which can be 
adjusted to cut with mathematical exactness 
both the graft bed and the graft which is to 
fill It 

Fortunately, all bones are filled with can- 
cellous tissue or marrow and are thus well 
suited to the inlay technique The universally 
adjustable twin saw which I designed 20 years 
ago serves ideally, as similar tools have served 
similar purposes m the industrial world 

Relationship of mechanical, physiological, and 
biological principles The most unfortunate 
and the most general misconception of the 
treatment of non union is that it is a mechani- 
cal problem The idea is inherited from the 
principles of the treatment of fresh fracture 
The traditional methods are based entirely on 


mechanics how to overcome distorting forces 
and how to maintain alignment by the appli- 
cation of counter forces or stress If, after 
reasonable reduction and immobilization of 
the fragments, union fails, the problem passes 
from the realm of mechanics into those of 
physiology and biology It is not to be ex- 
pected that repetition of mechanical methods 
will be successful, since the stimulus to granu- 
lation and ossification has abated Even in 
the open treatment of non-union this faulty 
conception is evident Methods are commonly 
practiced which have no other basis, and there 
are surgeons who apparently believe that two 
pieces of bone must unite if held together and 
that the method of approximation and means 
of maintaining it have no bearing on the suc- 
cess of the operation, other than through me- 
chanical fixation 

In one case that came under my observa- 
tion, the surgeon had begun by plating the 
fragments When failure by this method was 
evident m due course, he used wire, after 
another disappointment, he resorted to nails 
The third failure did not by any means sh^e 
his confidence in purely mechanical means, 
with a persistence worthy of a better cause, he 
put all three back — plates, wire, and nails 
(Fjg 10) Four tunes did he tiy to find a me- 
chanical antidote for the particular case He 
did not fail for lack of skill, applied to a piece 
of furniture, his repair would have outlasted 
the original Approximation and fixation are 
essential , but these are only means to an end 
the union of the fragments by the production 
of new tissue from one to the other 

I have tried to trace the reparative proc- 
esses, following the introduction of the bone 
graft, from the formation of granulation tissue 
to the incorporation of the graft as an integral 
part of the host tissue There are processes 
that go beyond the limits of anatomy and 
physiology We know that all tissues react to 
changes in environment A fractured bone 
manifests the greatest reparative pow er dur- 
ing the period immediately following the in- 
jury Since injury thus stimulates repair, it is 
dear that the freshly remov ed graft has poten- 
tialities for repair that will become fully mani- 
fest as soon as it can establish its v ascular con- 
nections This reaction to environment takes 
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the form of increased metabolism As the 
graft takes on its function of immobilization, 
Its metabolism is further stimulated hy the 
demands of its neis enMronment The adap- 
tive response is increase in size and strength, 
and this is just what occurs Later, the graft 
must adapt its structure to its new position 
and the stresses it encounters Thus function 
determines structure, and modification o! 
function brings about modification of struc- 
ture 

Other grafting methods The intramedullary 
graft has not justified the early hopes of those 
who advocated it Henderson would appear 
to be undulj optimistic, however, when he 
states that it has been given up Rather faint 
hearted recommendations of it are still occa 
sionallj seen At its best, the method is 
applicable onlj to the largest bones the fe 
mur, the tibia, and possibly the humerus In 
all cases where eburnation and sclerosis ex 
tend back for a long distance, the limb must 
be matenallj shortened or the graft must be 
left lying loosely in a hole through bloodless 
bone This operation was first advocated 
after e^penments on a cadaver, the practical 
test of It has showm that the conditions m the 
living bod) are, or should be, entirely differ- 
ent Granting that the marrow is the most 
important source of blood supply for the 
uniting structures, the process of reaming it 
out IS manifestly ver> prejudicial to union and 
IS contra indicated The technique makes 
accurate coaptation of graft and host impos- 
sible so that V asculanzation of the graft is un- 
certain and defective, nor is there any strict 
immobilization, since all the graft does, or is 
expected to do, is to prevent gross laterd dis 
placement The most fundamental objection 
to the method is that dissimilar elements of 
bone are approximated, in violation of the 
biological principles of bony union 

Failure of union after the application of an 
intramedullary graft is an unusually vexing 
problem because of the destruction of the mar- 
row and the consequent aggravation of the 
ischiemia of the fragments generallj 

Case 8 As the result of a motor accident a >ear 
and a half before 1 saw him this >oung man was 
suffering from non union of the right tibia Casts 
had been repeatedly applied with no result (Fig 


II 'V) About a >ear after the accident an intra 
medullaiy graft had been used Figure ii B shows 
bow disastrous the operation was to the medullarv 
circulation and how ineffective it must have been, 
the graft was too short and too small to immobilize 
the fragments and too irregular to maintain effective 
connection with what little vascular supply the 
reaming of the marrow had left Amputation had 
been eventually recommended 

I inserted an inla> graft from the sound tibia The 
result 3 months la ter IS shown in Figure it C Callus 
was slow in forming at first and the cast was mam 
tamed for lo months and then exchanged for ^ 
brace \\ithjn a \ear the condition was excellent 
(Fig 11 D) It is now 2 years after the operation 
and there has been no trouble with the graft 

A study of the roentgenograms in this case will 
reveal more clearly than words can, the difficulties 
attending the insertion of an intramedullary graft 
and the objections to its use 

Case Q This patient was 3q years old He had 
fallen about aS feet, 6 months before, and fractured 
the right humerus m three places After dosed 
treatment for nearly 3 months, an intramedullary 
graft had been rnsertM in an attempt to promote 
union of the middle fracture After 3 months in a 
cast, the patient came to me because of failure of 
union 

When 1 saw him there was most free motion at the 
site ot fracture and considerable bowing of the bu 
merus The roenlgenogram showed entire failure of 
union From an inspection of the roentgenogram in 
Figure 13 A. one can learn not only how useless the 
graft was but also the uncertainty of immobiluation 
by such methods The figure shows how the marrow 
has been destroy ed and reamed out to make room for 
the graft and how the latter is lying loosely m two 
hollow cylinders of calaum phosphate, without 
cither mechanical or physiological justification for 
hope of Its success 

I considered this a suitable case for the onlay 
graft since the marrow was gone and the endosteum 
probably damaged, if not destroyed This appar 
cntly succeeded as is showm by the roentgenogram 
taken 2 months later (Fig 12 B) Five weeks later 
however, there was evidence of failure and the roent 
genogram showed the graft cracked and apparently 
loose at the lower end 

There was now no recourse but the inlay graft 
At this operation the old intramedullary graft was 
found free, having failed to unite with cither humeral 
fragment The inlay was apparently successful 
although callus developed slowly hour months 
after operation the arm seemed solid, but, a few 
weeks later, there was motion at the site and a small 
crack was evident in the graft 

'nis case is still under consideration and is re 
corded because it illustrates not only thefutilitv of 
the intramedullary graft, but the prejudicial effect 
this has on union by any other means I have 
^ready referred to the necessity for utilizing every 
source of blood supply, and to the reason why re 
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blnction of blood supplj militates against the success 
of the inlaj graft It is probable that lack of blood 
suppl> so retarded the process of assimilation that 
the graft, instead of reacting properl> to Wolff’s 
lau, gave way before the strain of function It is 
only fair to say, however, that the graft was sub- 
jected to a more severe strain than it should have 
been in any case the patient admitted that he was 
shoveling coal when the fracture occurred 
In its early course, this case controverts the argu 
ment that non union has a constitutional cause Of 
three fractures in the same bone, two united and one 
failed to unite How much non-union mav have 
been dependent on the technical difficulties of early 
immobilization and how much it w as favored by the 
ill advised use of the intramedullary graft can only 
be estimated, but the fact that union failed in the 
middle fragment, which was cut off from direct vas- 
cular connections at both ends, illustrates how de- 
pendent union of bone is on abundance of blood 
supply and how the periosteal circulation, supplied 
by the muscles attached to the bone, may be unable 
to meet the demands of repair, especially if the soft 
tissues have been lacerated by a crushing injury, as 
m this case 

The osteoperiosteal graft, first advocated by 
Ollier, violates the principles governing the 
union of fractured bones Since the perios* 
teum normally supplies only one-third as 
much callus and blood as the endosteum and 
marrow, the nutrition of the graft is re- 
stricted, callus formation is limited corre- 
spondingly In pseudarthrosis, the periosteum 
and usually the overlying soft parts as well 
share in the general isdixmia of the structures 
and may be practically bloodless The inad- 
visability of applying a graft to a structure of 
such low vascularity should be evident, par- 
ticularly when the inlay method provides con- 
tact with all the elements of the host bone and 
taps every available source of blood supply 
The osteoperiosteal graft provides no me- 
chanical continuity since it consists of soft 
tissue to which plaques of bone chng It, 
therefore, cannot exert an immobilizing effect 
and, on that account, cannot be influenced by 
Wolff’s law 

These objections apply to the onlay graft as 
well, except that anatomical continuity is pre- 
served The blood supply is maintained only 
through the cortex which is not well adapted 
to vascular anastomosis and does not nor- 
mally prov ide any considerable portion of the 
circulation for callus formation, as has been 
explained The method is biologically un- 


sound because it provides for contact of only 
one of the elements of bone, namely the cor- 
tex Further, the strength of the graft must 
be diminished by the necessity of drilling gen- 
erous holes for its fixation by means of either 
autogenous pegs or screws or screws of metal 
or other material which has a destructive 
effect The use of boiled bone is especially to 
be condemned, its osteolytic effect has been 
demonstrated both experimentally and clini- 
cally If the onlay graft is ever used, it should 
be fixed with pegs or screws of autogenous 
bone 

Fracture of an onlay graft is a catastrophe, 
because it then becomes no better than an 
osteoperiosteal graft without its periosteal 
vascular connections When the onlay graft 
is used, there is always the difficulty of cover- 
ing It with sLm and subcutaneous tissue, es- 
peaally when it is applied to the bones of the 
forearm or the tibia It is often a case of 
choosing between covering it incompletely 
and using undue tension in approximating the 
soft tissues over it Any procedure which in- 
creases the original diameter of the bone is, in 
this respect, hazardous 

Instead of the osteoperiosteal graft, I would 
use the sliver graft which has mechanical con- 
tinuity, contains all four bone layers, and re- 
sponds to Wolff’s law It can be taken from 
the side of the gutter where the large graft is 
obtained Being thin, it can adapt itself to 
the contours and pressures of surrounding 
parts It IS a question whether, if the motor 
saw had existed in Ollier’s day, he would not 
have used the sliver graft 

OTHER OPERATIV’E METHODS 

Step-Up operation {Senn) The step up 
operation is faulty m conception and unfortu- 
nate m results If union failed, either at the 
time of original fracture or at subsequent 
open operation, in spite of reasonably accurate 
approximation of the fragments, it is not likely 
that, m their sluggish state, the elements of 
pseudarthrosis wtU be able to unite The 
argument cannot be used that the stimulating 
conditions of fresh fracture are reproduced by 
the operation, unless all of the sclerosed and 
ischemic bone is removed Hence the greater 
the shortening the better the chance of union 
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the form of increased metabolism As the 
graft takes on its function of immobilization. 
Its metabolism is further stimulated by the 
demands of its nt w en\ ironment The adap 
ti\ e response is increase in size and strength, 
and this is just nhat occurs Later, the graft 
must adapt its structure to its new position 
and the strt sses it encounters Thus function 
determines structure, and modification of 
function brings about modification of slruc 
ture 

Other grafting methods Ihe intramedullary 
graft has not justified the early hopes of those 
who advocated it Henderson would appear 
to be undulv optimistic, howe\er, when he 
states that it has been gi\ en up Rather faint 
hearted recommendations of it are stiff occa 
sionallj seen At its best, the method is 
applicable only to the largest bones the fe 
mur, the tibw, and possibly the humerus In 
all cases where eburnation and sckrosis et 
tend back for a long di-stance, the hmb must 
be materially shortened or the graft must be 
left lying loosely in a hole through bloodless 
bone This operation was first advocated 
after experiments on a cadaver , the practical 
test of It has shown that the conditions in the 
living body are, or should be, entirely differ 
ent Granting that the marrow is the most 
important source of blood supply for the 
uniting structures, the process of reaming it 
out IS manifestly very prejudicial to union and 
IS contra indicated Tht technique makes 
accurate coaptation of graft and host impos 
sible so that vascularization of the graft is un 
certain and defective, nor is there any strict 
immobilization, since all the graft does, or is 
expected to do, is to prev ent gross lateral dis- 
placement The most fundamental objection 
to the method is that dissimilar elements of 
bone are approximated, in violation of the 
biological principles of bony union 

Failure of union after the application of an 
intramedullary graft is an unusually vexing 
problem because of the destruction of the mar 
row and the consequent aggravation of the 
ischaemia of the fragments generally 

Case 8 As the rcoult of a motor accident a year 
and a half before I saw him, this voung man was 
suffering from non union of the right tibia Casts 
had been repeatedly applied with no result (Fig 


II A) About a year after the accident an intra 
fnedullary graft had been used Figure it B shows 
how disastrous the operation was to the medullarj 
arculatioQ and how ineffective it must have been, 
the graft was too short and too small to immobilire 
the fragments and too irregular to maintain effective 
connection with what little vascular supply the 
reaming of the marrow had left Amputation had 
been eventually recommended 

I inserted an inlay graft from the sound tibia The 
result 2 months later is show n m Figure it C Callus 
was slow in forming at first and the cast was main 
tamed for lo months and then exchanged for a 
brace Within a year the condition was excellent 
(Fig ti D) It IS now 2 vears after the operation 
ond there has been no trouble with the graft 

A stud) of the roentgenograms m this case will 
reveal, more clearly than words can, the dif&culties 
attending the insertion of an intramedullary graft 
and the objections to its use 

Caseq This patient was 50 years old He had 
fallen about 2S feet, 6 months before, and fractured 
the right humerus m three places After closed 
treatment for neatly y months, an intrameduUarv 
graft had been inserted m an attempt to promote 
union of the middle fracture \fter j months in a 
cast, the patient came to me because of failure of 
union 

When I saw him there w as most free motion at the 
site of fracture and considerable bowing of the hu 
merus Tbe roentgenogram showed entire failure o( 
union From an inspection of the roentgenogram m 
Figure 13 A, one can learn not only how useless the 
graft was but also the uncertainty of immobilization 
by such methods The figure show s how the marrow 
has been destroyed and reamed out to tnaLe room for 
the graft and how the latter is lying loosely m two 
hollow cvlindcrs of calcium phosphate, without 
cither mechanical or physiological justification for 
hope of Its success 

I considered this a suitable case for the onlay 
graft since the marrow was gone and the endosteum 
probably damaged, if not destroyed This appar 
cnlly succeeded as is shown by the roentgenogram 
taken a monthslater (Tig liB) Five weeks later, 
however, there w as c\ idencc of failure and the roent 
cenogram showed the graft cracked and ipparentlv 
loose at the lower end 

There was now no recourse but the inlay graft 
At tins operation the old intramedulhry graft was 
found free, having failed to unite with cither humeral 
fragment The inlay was apparently successful, 
although callus developed slowly hour months 
after operation the arm seemed solid, but, a few 
weeks later, there w as motion at the site and a small 
crack was evident in the graft 

This case is still under consideration and is re 
corded because it illustrates, not only the futility of 
the intramedullary graft, but the prejudicial effect 
this has on union by any other means I have 
already referred to the necessity for utilizing every 
source of blood supply, and to the reason why re 
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striLtion of blood supplj militates against the success 
of the inla> graft It is probable that lack of blood 
supply so retarded the process of assimilation that 
the graft, instead of reacting properlj to Wolff’s 
lai\, ga\e way before the strain of function It is 
only fair to saj, ho\\c\er, that the graft was sub 
jtcted to a more severe strain than it should ha\e 
been in an> case the patient admitted that he was 
shoveling coal when the fracture occurred 
In Its earlj course, this case controverts the argu 
ment that non union has a constitutional cause Of 
three fractures in the same bone, two united and one 
failed to unite How much non union maj have 
been dependent on the technical difficulties of earl> 
immobilization and how much it was favored by the 
ill advised u^e of the mtramedullarj graft can onlj 
be estimated, but the fact that union failed in the 
middle fragment, which was cut off from direct vas- 
cular connections at both ends, illustrates how de 
pendent union of bone is on abundance o! blood 
supplj and how the periosteal circulation, supplied 
bj the muscles attached to the bone, may be unable 
to meet the demands of repair, especiallj if the soft 
tissues have been lacerated bj a crushing injury, as 
in this case 

The osteoperiosteal graft, first advocated by 
Ollier, violates the principles governing the 
union of fractured bones Since the perios- 
teum normally supplies only one-third as 
much callus and blood as the endosteum and 
marrow, the nutrition of the graft is re- 
stricted, callus formation is limited corre- 
spondingly In pseudarthrosis, the periosteum 
and usually the overlying soft parts as well 
share in the general ischaemia of the structures 
and may be practically bloodless The inad- 
visability of applying a graft to a structure of 
such low vascularity should be evident, par- 
ticularly when the inlay method provides con- 
tact with all the elements of the host bone and 
taps every available source of blood supply 
The osteoperiosteal graft provides no me- 
chanical continuity since it consists of soft 
tissue to which plaques of bone ding It, 
therefore, cannot exert an immobilizing effect 
and, on that account, cannot be influenced by 
Wolff’s law 

These objections apply to the onlay graft as 
well, except that anatomical continuity is pre- 
served The blood supply is maintained only 
through the cortex which is not well adapted 
to vascular anastomosis and does not nor- 
mally provide any considerable portion of the 
circulation for cdlus formation, as has been 
explained The method is biologically un- 


sound because it provides for contact of only 
one of the elements of bone, namely the cor- 
tex Further, the strength of the graft must 
be diminished by the necessity of drilling gen- 
erous holes for its fixation by means of either 
autogenous pegs or screws or screw s of metal 
or other material which has a destructive 
effect The use of boiled bone is espeaally to 
be condemned, its osteolytic effect has been 
demonstrated both experimentally and clini- 
cally If the onlay graft is ev er used, it should 
be fixed with pegs or screws of autogenous 
bone 

Fracture of an onlay graft is a catastrophe, 
because it then becomes no better than an 
osteoperiosteal graft without its periosteal 
vascular connections When the onlay graft 
is used, there is always the difficulty of cover- 
ing It with skm and subcutaneous tissue, es- 
pecially when It IS applied to the bones of the 
forearm or the tibia It is often a case of 
choosing between covering it incompletely 
and using undue tension in approximating the 
soft tissues over it Any procedure which in- 
creases the original diameter of the bone is, in 
this respect, hazardous 

Instead of the osteoperiosteal graft, I would 
use the shver graft which has mechanical con- 
tinuity, contains all four bone layers, and re- 
sponds to Wolff’s law It can be taken from 
the Side of the gutter where the large graft is 
obtained Being thin, it can adapt itself to 
the contours and pressures of surrounding 
parts It is a question whether, if the motor 
saw had existed in Ollier’s day, he would not 
have used the sliver graft 

OTHER OPERATIVE METHODS 

Step-Up operation {Senn) The step-up 
operation is faulty in conception and unfortu- 
nate in results If union failed, either at the 
time of original fracture or at subsequent 
open operation, m spite of reasonably accurate 
approximation of the fragments, it is not likely 
that, m their sluggish state, the elements of 
pseudarthrosis will be able to unite The 
argument cannot be used that the stimulating 
conditions of fresh fracture are reproduced by 
the operation, unless all of the sclerosed and 
ischimic bone is removed Hence the greater 
the shortening the better the chance of union 
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Shortening ib demanded not only by the nc- 
cessitj of getting back to normal bone but by 
the demands of the operation, since overlap- 
ping necessitates shortening To be earned 
out ^M^h a reasonable chance of success, the 
operation requires at least 4 inches of short 
emng 

Casf 10 This illustrates a case m ivhich the Senn 

step operation for ununited fracture of the hu 
merus failed Figure 13 A. sho%s the fragments 
fired bj a Panneiee band The wire had been m 
‘erted at a subsequent i^ralwn I rcmoied the 
metal and inserted an inlav graft The result is 
illustrated in Figure 13 B nhich shows prohferatian 
of the graft The ultimate result tvas etceUent it is 
no" more than a sears after the operation 

In tfatb case the bone had h«n cons»deraW> 
shortened and length of the hmb sacrificed all to no 
purpose The roentgenogram shows not onlv the 
large amount of metal applied but Us destructive 
cdect on the bone 

^/cc/raiiico’f Sxaltoii Suturing wiring, nail 
ing and pfatmg following freshening of the 
ends of the fragments, are ba<ed on little but 
mechanical principles If the osteogenetic 
power of the fragments, after the trauma of 
freshening, is at a high lev el, and if tmmobilitj 
IS well mamtamed, union may occur Such 
methods, therefore leave much to chance, 
and the chance that osteogenesis will be Mg 
orous and rapid m the bony members of a 
pscudatthtosia is not great Suturing has the 
advantage that it is not so depressing to 
osteogenesis as the introduction of metal 
Plating has the ad\ antage of ensuring immo 
bilitv, at least until the absorption of bone 
defeats its purpose All foreign bodies hav e 
the disadvantage that the> not onl> cause 
absorption of the hone w ilh u hich they arc in 
contact but that thc> favor low grade infcc 
tjon which inhibits union 

There is no doubt but that metal plates 
bring about union m favorable cases of fresh 
fracture but it must be dearlj understood 
that they are nev er indicated in pseudarthro 
SIS Lane states that few surgeons appear to 
have sufficient mechanical knowledge or expe 
rience to deal effectively with fractures by 
operative procedures He would thus appear 
to realize that his method is not successful m 
the hands of most surgeons The failures are 
not alwajs due to fault) mechanics. Lane 


himself follows a most rigid aseptic technique, 
and Sherman makes the following emphatic 
comment "The most scrupulous, aseptic 
technique js necessary if infection is to be 
avotdt^ Unfortunately, few surgeons have 
been sufficiently interested in this operation 
and technique to organize operative teams 
along the hnes absolutely necessary if success 
IS to be secured One rarel) finds this verj 
rigid technique in practice except in a few 
cUnics where open operation has been given 
special thought and attention The surgeon 
who operates rarely m such cases finds it 
rather awkward and difficult to carry out such 
technique in detail, and as a result, he is prone 
to blame the plates, screw s, catgut, or operat- 
ing room nurse, when infection occurs Sel- 
dom does he look to himself or consider him 
self a causative factor ” 

Even comparatively innocuous mfection, 
combined with the osteol) tic influence of the 
foreign bod), may prove sufficicntlj virulent 
to check union If the fragments do not unite 
spccdilj, while osteogenesis is at its highest 
level Of If infection of any grade sets in, the 
plates must be removed and some method 
used which IS based on sounder principles 
The failure of Lane's method m the treatment 
of pseudarthrosis is allnbuiable to careless 
technique inaccurate application of the 
plates and the use of too much metal, as vv ell 
as to the inadequac) of the principles, on which 
It IS based The method iJs justified in the 
treatment of fresh fracture onl) w hen the sur- 
geon IS highl) skilled and controls a group of 
assistants and nurses, whose training and fa 
cihtics Will ensure the most scrupulous asepsis 
and the most exact technique It is under 
such conditions and by means, of perfect appo 
sition of the fragments, allowing end to end 
stress, that success has followed the use of 
these plates 

Sherman has carrried out the principle of 
mechanical fixation in a great number of cases 
of fresh fracture with outstanding success, 
attributable not onI> to the exactness of his 
asepsis and perfection of his surgical envuron 
ment, but to his care w ilh the mechanical de- 
tails of the operation The most important of 
the latter is I think, the self tapping screw 
The original wooden screw was conical and 
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was held in place by its own compression on 
being driven into the bone The pressure on 
the bone being equal and opposite,” the 
bone gave way and allowed the screw to 
loosen and even fall out Sometimes the screw 
split the bone, as it always tended to Sher- 
man’s screw does not taper and hence has no 
tendency to split the bone It taps the hole 
drilled in preparation for it, that is, its sharp- 
ened thread makes a spiral groove m the side 
of the drill hole which the rest of the thread 
fills as the screw is dnv en home The screw is 
thus not held by compression but by the en- 
gaging thread alone , and the bone is under no 
compression If metal screws are ever used in 
the treatment of non-union, they should be of 
the self-tapping kind 

Plates of dead bone have no advantages 
o\ er metal screw s they are made of lime salts 
instead of metal Boiled bone is dead 

The use of silver wire persists because of 
two wrong impressions Fixation wath such 
unabsorbable material gives some surgeons 
more confidence m its permanency As a mat- 
ter of fact any such fixing agent has entirely 
served its purpose in a few w eeks, and proper 
absorbable material will last that long The 
surgeon who does not know and trust suture 
material has some justification for preferring a 
metal which he understands, or thinks he 
understands Even he, however, should real- 
ize that foreign material in contact with bone 
is not desirable, after its work is done its 
presence is positively undesirable I cited a 
case years ago that illustrates this point 
Fracture had been treated by Lane's plates 
held in position by a silver wire encircling one 
fragment below the fracture The work was 
well done and the fracture united perfectly 
Six months later there was a spontaneous 
fracture of the same bone at the point of the 
encircling w ire , the silver wire had caused the 
bone to melt away gradually 

Case 11 This patient, a woman 30 >ears of age, 
had been seriously injured m a motor accident 
almost 3 > ears before I saw her Meantime, vanous 
methods had been used m the attempt to unite the 
fracture of the right radius, casts, splints, and opera- 
tive measures had been tried, including two at 
tempts at bone grafting Figures 14 A and B show 
the early and late results of one of these efforts As 
shown in Figure 14 A, the attempt to insert a tibial 


graft into the meduUarv canal had split the lower 
fragment, m addition to the obvious and inevitable 
destruction of the marrow before it was inserted 
Figure 14 B shows absorption of the split off seg- 
ment as w ell as of the graft itself Union of the graft 
has progressed no further than might have been 
anticipated The bone is badlj out of alignment and 
the carpus distorted 

I saw the patient shortl> after this roentgenogram 
was taken Non union was evident The hand was 
fixed in pronation and radial adduction and could 
not be rotated even passively 

I inserted a double wedge end inlay graft from 
the tibia Figure 14 C shows the result 10 weeks 
later Alignment was restored and the hand is now 
in proper position This is a recent case, but mas 
sagt promises to restore normal function now that 
union IS solid 

As I have observed, the intramedullary graft, in- 
advisable in anv case, is out of the question in non 
union of the smaller long bones If proof of that 
were needed, this case supplies it The marrow 
cavity IS too small to hold a graft of sufficient size 
and strength 

Case 12 Although I have reported tins case be- 
fore, I mention it again to show to what extremes 
the desire to saw off the bone and rely on metal 
fixation may be earned It was a case of oblique 
fracture of the tibia Instead of making use of this 
relationship of the fragments, the surgeon cut off a 
considerable amount of bone until both fracture 
faces were honzontal Then be wired the fragments 
with silver wire The wire broke and alignment at 
the end of 3 months was considerably worse than at 
the beginning To non-union had now been added 
malalignment, marked shortening, and the presence 
of useless foreign bodies Three operations of this 
nature bad been performed with more and more 
shortening each time 

I used a sliding inlay graft with an excellent re- 
sult 

A much more common proof of the disad- 
vantages of permanency of fixation material 
IS the incidence of infection Low grade infec- 
tion may be latent at the time of operation, or 
may be carried in from the skin, m either case 
the presence of the foreign body contributes 
materially to the chances of its development 
Even when there is no local infection, the for- 
eign body, by devitalizing the bone, makes it 
a possible nidus for any haimatogenous infec- 
tion, such are not as rare as was once thought 
Many years ago, before the introduction of 
kangaroo tendon, I used silver wire to fix the 
fragments of a fresh fracture of the humerus 
Everything went well for 10 jears, when an 
abscess dev eloped about the w ire 



314 


SURGLRV, GYNLCOLOGY AND OliSfETklCS 


So much for the consideration of p«rina 
nency The other wrong impression is m re 
gard to the strength of silver wire NaturaHy 
one has m mind the difficulty of mamtaining 
reduction in the face of muscle pull I m'vfsti 
gated the tensile strength of \arious sutures 
and wires some years ago, and the results may 
occasion some surprise even yet Kangaroo 
tendon has a higher tensile strength than sil 
\er wire of comparable weight, and the knot 
stands more tension without slipping 

USE OF THE AUTOitATIC MOTOR DRIVEN 
The motor with its stenhzable shell and 
attachments has been described m full else 
where (i) In my first designs the motor was 
not powerful enough for all purposes, and the 
use of a flexible shaft was suggested, m order 
that a heavy fixed motor might be used The 
motor of my design was improved and made 
adequate long since, but the flejnbic shaft is 
still used by some surgeons, inadnsedly I be 
heve There is a limit to the power which a 
flexible shaft will carry, and cither power or 
flexibility must be sacrificed In fact, if the 
motor 15 powerful enough to dn\e the twin 
saws through the adult tibia, the shaft cannot 
be flexible At the best, the tool, whether drill 
or single or twin saw, vibrates and "chatters," 
evidence of which u borne by the cut bone 
face When the tool is earned by the fixed 
armature shaft, it cuts evenly and straight 
and the weight of the motor (4 pounds), to 
which theoretical objection might be taken, 
serves to steady the tool and absorb the vibra 
tion As a result, the cut surface is smooth 
and even, the advantages, and c\en necessitj , 
of which ate evident from the discussion of 
coaptation and the physiology of bone union 
The portability of the instrument, while not as 
important as it once was, is stiU a considcra 
tion in smaller hospitals 
The saws must be sharp and must be rc 
placed, just like the blades of a safety razor, 
as soon as they become rn the least dull The 
worst fault is inequality of the cutting edges 
of the teeth If a saw has touched an instru 
ment, such as a retractor m the wound, it will 
immediately bear obliquely and no force will 
hold Jt straight Even the twin saws wiU not 
run parallel but will bend under the unequal 


lesistancc, the result is a graft of uneven 
thickness Once a revolving saw has touched 
an instrument or has come under suspicion for 
any other reason, I never experiment Kith it 
fhe actual cutting of bone is mechanic’s 
work An accurate tool tends to hold to the 
line, one must not have the feeling of forcing 
It constantly to the line One cannot saw a 
board that way, one cannot even draw a 
Straight line m such piecemeal fashion A sur 
geon with sufficient mechanical sense will 
trust his tools and work free hand, but if he 
will trust them he must respect them and 
know their ways If the saw is pushed too 
fast It will not clear itself and w ill jump 
One sometimes sees a surgeon drawing the 
saw back and forth over the cortex, gradually 
working toward the marrow That is a poor 
way to saw , not only because it is hard to hold 
the line m this vva>, but because the dense 
cortex will heat the saw This js one of the 
results of timidity, swift cutting with sharp 
tools produces no destructive heat if earned 
out properly The saw should be driven 
through to the marrow at the outset and the 
line followed through the entire thickness at 
once fPig 5) This has the advantage of 
plunging the saw into the marrow fat, which 
serves as a natural lubricant so efTective as to 
render the use of the saline drip (supplied b> 
cither an aural irrigating bulb or a gauze 
sponge) merely auxiliary 

I have seen many specimens of grafts when 
cases of failure of grafting have come to me 
In one such, the crest of the tibia had been 
used and had been removed m a sliver of vary 
ing thinness by means of a single saw, cither 
motor driven or hand driven The wavering 
irregular saw [me suggested that both motor 
power and hand power had been used, the 
latter too frccl> ihe saw had been crowded, 
both forward and back and forth toward the 
line Iwouldnot wi«htoreprcsentbonesawing 
as a formidable mechanical procedure Every 
surgeon should have enough mechanical gift to 
saw a board straight, and he should readily 
acquire knack with his hands m a new pre 
cedure 

PRE OPERATIVE MANAGEMENT 

Reference has been made to the neccssit> 
for postponing operation if the bone has been 
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recently infected If the history suggests the 
presence of latent infection, it is better to dis- 
close it, by means of deep massage with 
manipulation of the fragments, than to have 
a recrudescence after the insertion of a graft 
The infection is eradicated by surgical means 
and grafting not undertaken until the lapse of 
sufficient time after healing 

Cas>e 13 The non union in this case followed 
severe crushing of the right arm in a man aged 29 
>ears A fracture of the forearm had united after 
open treatment Ihe humerus was treated first b> 
traction, then on two occasions by bone graft The 
graft broke both times, the second time dunng 
manipulation Infection had been present to a vary- 
ing degree until 2 or 3 months before I saw him 
Figure IS A shows the result of one of the early at 
tempts at bone grafting, and B the condition when 
I first saw the patient 

I first tried suturing with kangaroo tendon after 
resection of the scar tissue but, s months later, there 
being no union, I inserted a graft from the tibia 
Infection recurred and the general condition was 
serious for some weeks Transfusions of blood were 
given The condition of the graft 10 weeks after 
operation is illustrated in Figure 15 C The wound 
eventually healed, but 5 months after the operation 
again broke down and discharged and a sequestrum 
separated The infection was controlled but tbe 
graR had been destroyed in tbe infected zone (Fig 
IS D) Five months later there was still no union 
and a second graft was inserted Four months later 
umon was firm (Fig 15 E) Ten months after the 
operation the patient fell and injured the arm se- 
verely enough to cause a hsmatoma but the graft 
withstood the shock 

This case illustrates the necessity for caution in 
approaching bone in which infection has been re- 
cently active More than 2 months had elapsed 
before the attempt at suturing the fragments A 
bone graft was not inserted at the first operation, 
because the mam purpose at that time was to resect 
the anaemic scar tissue in order to provide a healthier 
environment for the nofi union I he fragments were 
sutured in the hope that restoration of arculation 
might promote umon If it would not, I intended, 
according to my invariable practice, to wait for com- 
plete restoration of circulation before ventunng to 
inlay a graft 

The more extensive inla> operation, 5 months 
after the subsidence of the infection, brought about a 
recrudescence which not only destro> ed part of the 
graft but seriously threatened the patient’s life I 
waited g months after the subsidence of this infec- 
tion before attempting a second graft This time 
there were no complications and an excellent result 
followed, which has persisted up to the date of wnt- 
ing, a year and a half after the operation 

When the infection destroyed the center portion 
of the bone graft, I inlaid a second graft in the frag- 


ments of the first The original graft was not dead 
In a series of such cases, I have never found the 
onginal graft dead As a matter of fact, it bleeds 
most profusely when cut with the saw Thus does 
practical surgery confound the theorists 

If, in the survey of the case, the presence of 
extensive scar suggests that the graft cannot 
be surrounded by well vascularized tissues, 
the scar should be removed and replaced by an 
ample pedicle graft usually taken from the 
other limb The bone inlay operation should 
not be undertaken until at least i month after 
the completion of the pedicled graft pro- 
cedures 

The immediate pre-operative care is of the 
greatest importance It is carried out for 24 
or 48 hours In my own practice the iodine 
preparation is alw ays used 

TEaiNTQUE 

The bone graft operation In all cases in 
which It IS necessary to have the limb under 
mechanical control, the patient is placed upon 
the Albee fracture-orthopedic table for man- 
agement, not only throughout the operation, 
but dunng the postoperative immobilization 
b> plaster of Pans The patient is, of course, 
anaesthetized to the point of muscular relaxa- 
tion, spinal anesthesia being used frequently 
for the lower extremities 

The fractured area is exposed by a generous 
skin incision If scar is present but not too 
extensive, the incision should be made through 
healthy tissue when possible The incision is 
made large enough to provide access to the 
pseudarthrosis without undue traction on the 
soft tissues AVhen the fractured bone is super- 
fiaal, as in the case of the tibia, the incision is 
made lateral to the intended site of the bone 
insert The skm and subcutaneous tissue are 
retracted and the bone ends are delivered and 
freshened with osteotome, motor burr, or saw 
Anjeraic scar tissue is carefully dissected away 
so that vascular tissue will come in contact 
with the graft The periosteum is divided 
with a knife longitudinally over the bone to be 
removed in making the gutter for the bone 
insert Periosteal flaps are turned back to 
either side and the bone exposed 

Two longitudinal parallel saw cuts, about 
^ to ^ an inch apart, are made m the frag- 
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ment ends completely through the bone cortex 
to the marrow ca\jt> with a motor twm arcu 
lar saw The distance between the saw cuts 
lb arranged by adjusting the distance between 
the twm saivs These cuts are made from s to 
3 inches into the end of each fragment from 
the line of fracture While the fragments are 
held m good alignment, these cuts should 
always extend far enough from the line of 
fracture to reach well into the non sclerosed 
active bone o£ each fragment This distance 
IS subject to considerable variation, depending 
upon the site of fracture and the extent of 
eburnation present The distance the turn 
saws should be apart, i c , the width of the gut 
ttc for the graft, should vary according to the 
size of the marrow canal at the smallest diam- 
eter of the fractured bone involved m the cuts 
With the small motor drill, holes are bored in 
the cortex on either side of the gutter to re- 
ceive the smallest sized kangaroo tendon 
which will answer These holes arc placed 
near the line of fracture so as to fix the center 
of the insert 

The exact length of the desired mlay is 
obtained by measuring the gutter and trans 
fernng this measurement to the anterior sur- 
face of the tibia after its exposure A flexible 
probe is usually satisfactory for this purpose, 
a right-angled bend marking the exact meas 
uremeiitb I have often used the carpenter’s 
calipers The wound and gutter are packed 

with hot saline compresses while the graft is 
being prepared The graft yielding tibia is 
exposed by an incision over its crest The 
overfymg structures are retracted, and the 
size and shape of the graft are outlined in the 
periosteum by means of the scalpel with the 
probe measure and twin saw as a guide With 
the twin saws <i.djusted to the same distance 
apart as wJien cuttmg out the gutter, plus the 
thickness of one saw blade, bone cuts are made 
to the marrow cavity along the anteromesial 
aspect of the tibia The saline drip is used by 
either of the means mentioned With a small 
motor driven saw, the graft is now cut at the 
ends and dislodged by the osteotome The 
graft, thus made of sufficient length to extend 
to the end of the gutter, will have generous 
contact with the vascular marrow substance 
and normal bone cortex on either side of the 


fjoint of sclerosis and non union In thii way 
the marrow substance upon the graft has its 
best chance to be penetrated by host blood 
X essels and to act as a vessel conducting agent 
An accurate fit is assured by the adjustment of 
the twin saws which are used both m the shap 
ing of the gutter and in the formation of the 
graft 

Strands of kangaroo tendon passed through 
the drill holes previously made ate raised on i 
long damp from the bottom of the gutter, 
allowing the graft to be inserted bcnea& each 
of the four loops By tapping the author’s 
bone set (of which the carpenter’s nad set is 
the prototype) against different regions of the 
graft, with gentle blows of the mallet, the 
graft 13 firmly seated m its gutter The kan- 
garoo tendon is then tied, care being taken 
that a secure knot is used, the last half of the 
knot la held by a ligature of chromic catgut 
No X tied at right angles to it to prevent an> 
possibility of the knot untying under excessu e 
stress In this respect, however, the condi 
lions are most favorable m that two strands 
of the kangaroo come over the graft at cadi 
of the four points The site of the fracture is 
covered wi^ the periosteal flaps which, were 
reflected to expose the bone to be removed 
This gives two layers of periosteum coveting 
the transplanted fragment The overlying 
tissues and skin, are dosed w ithout drainage 
It 15 most important that the tissues covering 
the graft be under no tension No trouble re- 
sults in this respect when the inlay is used, 
inasmuch as the diameter of the bone is not 
increased at the site of operation AU sutures 
should be absorbable and no larger than actu 
ally necessary 

The soft parts arc approximated with con 
tmuous suture of No i chromic catgut, the 
skm dosed with continuous suture of No o 
plain catgut The line of suture is puddled 
with 3 5 per cent tincture of iodine splashed 
into the line of suture b> means of blow s of a 
completely saturated sponge on the end of an 
instrument 

SMtiig graft In most cases the graft ma 
teriat is obtained from the tibia If, however, 
the bone involved is a laige one sudi as the 
femur, tibia or, possibly, humerus in the adult, 
and the conditions are favorable for the use of 
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the sliding graft, the tw in saw enables a tech- 
nique to be earned out whereby the graft is 
slid from one fragment to the other This 
graft and the gutter m the receiving fragment 
may be formed completely by the twin saw, or 
the twin saw may be used merely as a marker 
and the single saw used with converging saw- 
cuts, so that, in the latter instance, the graft 
has a semi-wedge cross-section and its de- 
pression below the surface of the recipient 
bone will ensure a tighter fit Othenvise the 
technique is identical with that of ordinary 
inlay 

Double-tLedge-cnd graft {Fig 21) ^Mien- 
ever the bone fragments are small and conical 
m section, such as in the forearm m the adult, 
or when the bones are small or conical-ended 
m children, I ha\e advised and employed for 
many years the double-wcdge-end graft In 
this instance the twin saw is not used at all 
The w edge-shaped gutter is shaped by a single 
saw in a very similar manner to the gutter 
made by the twin saw In this instance, how- 
ever, the surgeon will have to use his judgment 
in determining )ust how Urge a wedge ^ould 
be removed from either fragment If the 
bones are especially small, the wedge-shaped 
cavity IS enlarged by splitting the bone frag- 
ments longitudinally by means of a thin os- 
teotome thrust into the apev of the wedge- 
shaped gutter distally to the point of non- 
union This causes the wedge-shaped gutter 
to spread so that it will receive a stronger 
graft of larger diameter at its center which de- 
termines Its immobilizing strength The drill 
holes are made preasely as m the ordinary 
mlay operation A pattern of the graft is then 
mapped out upon the anteromesial surface of 
the tibia to measurements taken of the en- 
larged wedge shaped gutters just made m the 
fragments With a single saw a graft of the 
complete thickness of the cortex is removed 
The technique of insertion is preasely the 
same as m the ordinary mlay , but the pro- 
cedure is simplified by the use of tm clips 
The size and strength of the graft must be 
ample The sole object of the wedge shaped 
contour is to provide a means of inserting a 
larger and stronger graft 
Case 14 This patient had been in a serious acci 
dent 3 \ears before I sa?\ him He sent b> the 


Pennsylvania Railroad The nght radius and ulna 
had been fractured (Fig 16 A) Numerous attempts 
to promote union had been made (r) September 16, 
1925, splinting under anesthetic, (2) October 22, 
1933, open operation to freshen the ends of the frag- 
ments, (3) January 29, 1924, application of metal 
plates, (4) Apnl 25, 1924, removal of plates and m 
sertion of bone grafts, (5) February 24, 1925, kan- 
garoo suture of fragments, (6) March 9, 1925, frag 
ments wired, after marked resection of bone ends, 
according to Senn’s recommendation 

Figure 1 6 B show s the failure of the grafts inserted 
in Apnl, 1924, this X ray film was taken 3 months 
after, C illustrates the result after another interval 
of 3 months, and D the result $ months later, E was 
taken 10 day s after the sutunng operation in Febm 
arv, 1925 

The patient came to me s months after the last 
operation I inserted a double wedge end inlay 
graft m the fragments of each bone after reraoMng 
the wire Union was slow but eventually became 
solid Massage was used to stimulate union and re- 
store joint function Three months after the opera 
tion, union was solid and movements of the elbow 
and wnst fairly satisfactory The result 6 months 
after the operation is shown in Figure 16 F It ts 
DOW 4 yi > ears after the operation and be is activ cl> 
employed by the railroad 

Two years after the operation, the case was pre- 
sented and the result demonstrated before the Asso- 
ciation of Surgeons of the Pennsylvania Railroad I 
attributed the failure of the earlier operations to the 
faulty methods used Bose had not only been de- 
strojed by the injudicious use of metal but had been 
cut away en masse during the Senn operation Such 
methods cannot be desenbed as any thing hut med- 
dlesome surgery In general, the early treatment 
indicates a mechanical, and therefore a short sighted 
and one sided, view of the nature and treatment of 
non union 

Case 13 This patient was 56 years old when first 
observed, 3 months after she had slipped and frac- 
tured the left radius and ulna A cast had been worn 
for 6 weeks, and then traction had been tried Then, 
at an open operation, the fragments had been su 
tured with kangaroo tendon Non union bad de 
vcloped when I first saw the patient (Fig 17 A) 

1 inserted a double wedge end mlay graft in the 
fragments of each bone because the fragments were 
not large enough in diameter to receive grafts of 
sufHaent strength if shaped and inserted according 
to the ordinary inlay technique Supplemcntar\ 
sUver grafts were also used The roentgenogram 
taken almost 3 months later (Fig 17 B) showed ex 
cellent uaion Function was completely restored and 
has remained unimpaired to date, nearly a y ear after 
the operation 

la this case, a wandow had been left on each side 
of the cast for the application of diathermy The 
loss of immobilization had more importance than 
the uncertain effect of diathermy The surgeon, I 
fear, sacnficed the substance for the shadow— 
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almost literally W indows are made >n casts for \ a 
nous reasons, none of which is sufiicsent to justify 
the sacrifice of immobilization I have by chance 
had the opportunity of judging the efficacy of dia 
therm> in a large number of cases m which it had been 
used by others In many cases it had been given for 
long periods in one for a whole year There was no 
evidence, either clinical or by roentgenogram that it 
bad caused any stimulation of osteogenesis 

Case i6 Thepatienlffij jearsold hadfractured 
the right radius and ulna 2 months before Open 
operation had been performed a fen riajslatcr Hie 
non union, when I saw her, is illustrated m Figure 
18 \ 

I inserted a double wedge end inlay graft from ttie 
tibia into the fragments of each bone (indicated by 
arrows in Figure 18 B) Two month* later the condi 
tion was satisfactory and ihecast nasleft off Three 
n eeks later the patient w as dismissed the result be 
ing considered excellent It is now almost 4 years 
after operation and the arm has functioned well 
(Fig iSC) 

The promptness of union and the excellence cf 
the result would surprise those who adhere to the 
behef that adtancir^ Neats present a senous ob 
stacle to the union of bones and grafts 

In all cases the limb should be splinted in 
plaster of Pans applied so as to immobilize the 
joint above and the joint below Too much 
emphasis cannot be laid on the importance of 
the careful application and molding of the 
plaster It should be done either by the sur 
geon himself or by a well trained assistant on 
V, hose skill the surgeon can rely Proper im 
mobilization after the operation is even more 
important than after the reduction of a fresh 
fracture In both cases laxity permits hinge 
movements at the site of fracture but after 
the application of a bone graft it allows either 
rocking of the graft m Us gutter or its dis 
placement from the gutter and results in 
fracture of the callus and disruption of the 
vascular bndges between graft and host 

A suitable orthopedic table such as that de 
signed by myself (Tig 19), greatly facilitates 
the application of plaster or other dressing 
Figure 20 shows a solder spica extending to 
the wrist This was applied while the patieat 
w as m the position illustrated in Figure 19 

POSTOPERATIVE TREA.T1IENT 

The cast should not be disturbed for 8 
weeks If non absorbable sutures haxe been 
erroneously used, no harm is done by their 
actual removal or bv cutting a window m the 


cast, the harm is done by removing the splint 
padding and dressing from ov er the line of su- 
ture This disturbs the equality of splmt 
pressure and ruins the immobilizing inSuence 
of the cast A window is liable to cause 
oedema which produces increasing pressure 
and stagnation and may seriously disturb the 
nutrition of the healing bone (Fig 22) 

When the castisbivnlved and removed, the 
limb 15 carefully and gently tested for consoh 
dation The region of fracture is then roent 
genographed If union is not complete, immo- 
bilization IS continued with the bivalved cast 
This vs rcmov ed daily for mas-cage not only of 
the xrea of operation but widely over the limb, 
the object being to stimulate the circulation 
and callus formation If consolidation is not 
complete m a reasonable time, a brace ma> 
be so applied as to allow function without too 
much lateral stress on the point of non union 
A surgeon is more efficient if he is able to de 
sign braces, he should at least be able to adva^c 
the maker and consult intelligently v\ith him 
In many cases in which osteogenesis is slow, 
the critical period is during the stage of res 
toration of normal bony structure m the cal 
lus As has been pointed out, the callus doe^^ 
not attain Us full powers of resistance until 
the trabecula, have been rearranged m con 
formily with those of the host bone In slow 
cases, this process may be delayed long after 
the ctHus has become hard and the limb 
apparently firm It is during this period that 
physiotherapy is being used to stimulate en 
largeracnt of the graft and to restore full 
movement to joints after Iheir restriction m 
casts, or the patient may be allowed to bear 
weight or carry his arm without supjjort It 
is ob\ious how carefully physiotherapy should 
be supervised and how graduallv the patient 
should be allowed to bear weight, since v\ eight 
bearing is one of the stresses which influence 
the trabecular reconstruction of the callus and 
the graft Manual examination for consolida 
tion should not be repeated too often If the 
suigeon will keep in mind the various stages 
of repair, and not think of callus as a kind of 
glue that has set, he will be able to Msualize 
the process of union and suit his postoperative 
cases to actuilitics It is not always cas\ to 
sttcr d safe course since (i) full function 
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should not be allowed until union is complete 
and (2) the processes of union are not com- 
plete until the new bone has been molded by 
the stress of normal function 
In all cases the after-treatment must in- 
clude much physiotherapy, the interval since 
the original fracture has been so long that 
joint stiffness and tendon adhesions are only 
o\ercome ^'ith difficulty BaLing and dia- 
thermy are followed by manual massage which 
is the most difficult, the most important, and 
the most exacting The services of an expert 
(preferably a woman) are necessary In 25 
years I have become more and more con- 
vinced that only a woman can control a pa- 
tient satibfactonlj and so direct his mental 
reaction that he will not fear manipulations, 
but will surrender the limb without that sense 
of distrust which will engender muscle spasm 
and entirely defeat the objects of manipula- 
tion Physiotherapy demands unusual quali- 
ties of mind as w ell as manual skill There can 
be no formula since progression depends on 
the development of union, which only an ex- 
perienced surgeon can gauge Ihe nature and 
extent of physiotherapeutic treatment must 
be determined, therefore, by the surgeon who 
maintains intimate acquaintance with the 
case and close co operation with the masseuse 
In most cases in which the graft fractures or 
breaks away from its attachment to the host 
bones, the fault lies m careless supervision of 
convalescent treatment or adherence to a rou- 
tine in physiotherapv 

REV lEW OF CASES 

To illustrate the general nature of the cases 
one may expect to treat the complications 
one encounters, and the adv antages of the in- 
lay bone graft method I am presenting 754 
cases of non union The site of fracture, the 
method of treatment the complications, and 
the results are presented in the lable 

The humerus was involved in 201 cases, the 
radius or ulna (usually both) in 162, the femur 
in 121, and the bones of the lower leg in 270 

The nature and difficulty of the cases is re- 
V ealed by the number of operations performed 
before the cases came under ray observation 
Operations from one to five in each, had been 
performed in 317 cases \ few of these were 


TREATilENT AND RESULT IN SEVEN HUNDRED 
riFT\-FOUR UNUNITED FRACTURES WITH 
OR WITHOUT LOSS OF BONE DURING THE 
FAST TWENT\-ONE \EARS 


Site of fracture 
Upper arm 
Forearm 
Thigh 
Lower leg 
Loss of substance 
None 
Present 

Pre\ lous operation 
Type of operation 
Inlay graft 
Shdmg graft 
Inlay with osteotomy 
Fibular graft 
\\ edge mortise 

Pielinunary skin pedicled graft 
Plastic on graft 
Postoperative complications 
Infection 
Wristdrop 
Fracture of graft 

Re union of graft without operation 
Results 

Good f89 per cent) 

Poor (ii per cent) 


Casrs 

301 

163 

I3I 

270 

676 

78 

317 



4 

3 


19 

6 

18 

4 

9 

4 

671 

83 


No case has been included m the series in which there was 
not a complete non union or pseudarthrosis and also no 
case has been classified as a success in which union has been 
present less than 6 months 


for sequestrectomy following infection, but in 
the mam they consisted of the insertion of 
wire, bands, plates, or bone grafts of various 
types As a rule they went m pairs applica- 
tion of the metal and, later, removal of it In 
some cases these foreign bodies were revealed 
when I operated, sometimes clinging to dead 
bone, sometimes in a well of pus, but always a 
tribute to the persistence, if not the good 
judgment, of the operating surgeons 

Ununited fracture of the humerus naturally 
brings up the question of the musculospiral 
nerve, especially in a senes such as this in 
which previous operations had commonly 
been performed If musculospiral paralysis 
was present before operation, I classed the 
result as good if otherwise, satisfactory, in 
some of these, how ever, successful treatment 
was earned out by a neurological surgeon 
Wnst-drop occurred after the inlay operation 
on the humerus in 4 cases 
The graft broke or gave way in 9 cases, in 7 
of which it reunited and a good result was 
obtained In one case, in which a long graft 
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had been inserted into a tibia largely dc 
stro> ed by osteomyelitis, the graft bowed and 
plastic operations were necessary to straighten 

It 

The ultimate result good in 671 cases 
(89 per cent) and poor in 83 (11 per cent) In 
all of these cases the percentage of cure by all 
methods had been zero , and the percentage of 
cure m 317 of them, bj operative measures, 
had likewise been zero It seems superfluous 
to point out the adv antages of the inlaj bone 
graft method 
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T he problems of histogenesis and clas- 
sification of pnmarj ovarian cancers 
and the differentiation of the primary 
from the secondary types, have occupied the 
attention of the foremost histopathologists 
since the dawn of cellular pathology, and yet 
w e find our knowledge in these fields encum- 
bered today with as many diverse interpreta- 
tions and extraordinary conjectures as then 
The dominant histogenetic theory about 
o\anan neoplasms, which tradition has sanc- 
tified into an axiomatic truth, is the “embryo- 
nal rest” theory of Cohnheim A painstaking 
stud> of the best contributions to this subject 
reveals that the adoption of this theory rests 
mainly upon suppositions and inferences, in- 
stead of direct histopathological facts showing 
a structural continuity between these rests 
and the neoplasm to which they are supposed 
to have givtn use 

The want of histogenetic clarity has also 
dimmed the subject of tumor classification, 
which IS still further confused by the persist- 
ent failure to view tumors as syntheses of 
growth phases, which must be desenbed as 
morphological variations of one and the same 
tumor instead of distinct tumor entities 
In undertaking the present stud>, I have 
entertained many doubts as to the value of 
the results that my search may > leld, and have 
therefore approached it vMth “a feeling of 
contemning no man's opinion, and with a de- 
sire to light m> own torch at every man's 
candle ” My claims are (i) that pnmary 
ovarian cancer arises from epithelial elements 
which constitute part of the fully formed sex 
gland and not from hypothetical “embryonal 
rests”, (2) that tumors in the course of their 
evolution present different phases of growth 
which are not entitled to separate classifica- 
tions , (3) that there is a close relationship be- 
tween growth and function, and (4) that “tu- 
mors may and do assume the function of the 
organ from which they spring ” 


The present stud> embraces the considera- 
tion of granulosa cell cancer, papillary adeno- 
carcinoma, and secondary or metastatic can- 
cer of the ovary 

GRANULOSA CELL CANCER OF THF OVARV 

In 1855 Rokitansky described for the first 
time a type of ovanan cancer composed of 
epithelium closelj resembling the granulosa 
of the follicles and in which folliculoid and 
ovuloid bodies are present from time to time 
Thirty-three jears later Acconci published a 
similar observation Since 1888 many theo- 
ries and hypotheses have been evolved about 
the origin and morphology of this rather rare 
type of ovanan cancer The pertinent ques- 
tions m the study of granulosa cell cancer are 
The genetic source, the morphologic signifi- 
cance of the ovuloid and folliculoid bodies, 
and the inteipretalion of the different con- 
figurations assumed by the granulosa cells 

THE GENETIC SOURCE OP THE GRANULOSA 
CELLS 

The two mam theories accepted by most 
investigators are the “granulosa strands” of 
Walthardt and the “granulosa balls” of Robert 
Meyer Both these theories are based upon 
embryological suppositions purporting that 
parts of the germinal epithelium that dipped 
into the ovanan substance dunng the forma- 
tive period for the formation of foUicles, hav e 
never reached this structural goal but have 
remained as embryonal inclusions Through 
some biological impulse these structural ves- 
tiges of the rete ovarii and the medullary rays 
have assumed growth properties and produced 
the granulosa cell tumors 

How far are these embr> ological theones 
substantiated by histopathological findings’ 
hlost authonties deny the existence or persist- 
ence of these embryonic rests in the fully 
formed and functioning human ovar> Robert 
Meyer reported one instance only in which he 


• Read before the Gynecological tad ObstetiKil Society of Baltimore February 14 19^0 
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Fig I \o 4S04 Gnnuiosa cell cancer of the o\ar> 
\ phase in the oluuon of the tumor in which the genera 
ti\e and intentenerame elements retain an almost norm*! 
proportion tn some o! the foUicJe f the ovules and the 
germinal pots are distinctly seen In some fo&ides the 
contents base undergone liquefaction ^Ve also note the 
earliest besianings of granulosa cell proliferations GC 
X40 

has found these embryonic remains In a 
splendid contnbutwn to the subject of ovanan 
tumors m 1920, Goodall stated that he had 
found medullary rays and retc o\ara quite 
frequently in human ovaries during the fetal 
and the prepubescent periods only GoodaU’s 
findings agree mth those of the majority of 
investigators The finding of granulosa cell 
tumors in uomen nearmg or past the meno 
pause lends additional >erification to the 
claim that the embr>oIogical rests could not 
possibK be the genetic source of these grow ths 
Can the epithelium of the follicles be the 
histogenetic source 0/ granulosa cell cancer^ 
Robert 5Ie>er stated in unmistakable terms 
that no blastomata can arise from follicles, or 
from an> part of them This postulate can 
not be accepted m its totahtj We must dif- 
ferentiate between the proliferation of follicles 
as such and their epithelium If is an estab 
hshed biological truth that m the human spe- 
cies there is no postnatal proliferation of fol 
lides The 200,000 follicles with which the 
human o\ar> is endowed at birth never in- 
crease in number thereafter In the procc^ 
of ovulation they undergo ehmination, and 
at the end of the procreative period only 
traces of their existence arc found in the form 



Fik » No 4S04 Granulosa cell cancer of the ovary 
\ follicle cyst, t C showing a proUferation of sjfanulosa 
epitbclium G£ Mtendmgjnto (he stfvnia anil into the 
corpus lutcuffi Cf XSS 

of scar tissue replacement, called corpora 
fibrosa and albicantia The epithelium of the 
follicles, however, with its unequalled meta- 
plastic prodigiousness, can undergo structural 
and numerical vanations of the widest range 
postnataljy, and give rise to benign and maiig 
nant tumors I claim, therefore, that the 
granulosa of the follicles can be and is the 
genetic source of granulosa cell cancer, as will 
be shown b> my histopathological findings 
further on 

THE MORPHOLOGICAL SIGVIFICVVCE OP FOL 
HCULOro AMD OVULOIO BODIES IN GRAND 
LOSA CELL CANCER 

Von Kahlden, in 1895 considered these mor 
phological phenomena as "a segmentation 
process of primordial ova m the adult female ” 
Sfoeckcl, in 1899, considered this type of ova 
nan cancer “as a formation of ovniles and pn 
mary follicles 10 senile ovaries ” Amann, in 
the same year, recorded the foliiculoid type 0/ 
cancer as ^‘a new type of malignant microcjst 
1C degeneration of the ovary ” Goitschalk,m 
1899 and m 1902, coined a new nomenclature 
for this variety of caranoma, namely “malig 
nant folhculoma ovani ” 

In 1902, Pick stated that the folhculoid tu 
mors described bj Gottschalk and b> Krom 
pecher were in reality forms of "ovanan 
struma” Liepmann wrote m 1904 "The 


ROBINSON PRIMARY AND SECONDARY OVARIAN CANCER 



Fig 3 No 4804 Granulosa cell cancer of the OAary 
Aphase m which the granulosa cells are arranged into meg 
ular wavy strands of \anous thicknesses or into aUeolar 
and medullary shapes, the rotundity of the epithelial cells 
is not so pronounced, elongated and polygonal forms are 
encountered Xs8 

ovular formation in o\anan cancer is the re- 
sult of a regressi\e metamorphosis, and the 
designation ‘o%niIar’ is baseless, and must be 
considered as a biologic prodigiousness ” 

In 190? and m 1925, Blau stated that his 
histological m\ estigations led him to be!ie\e 
tint “ through the proliferation of cells having 
the morphological potentialities of granulosa 
epithelium, folhde-hke structures are formed 
with a theca interna In some follicles there is 
also an apparent proliferation of lutem cells 
These changes resemble the regressive stages 
of the corpus luteum In other parts, the pro- 
liferation of the cells is more diffuse, and they 
form nests without the formation of follicles 
Blau’s description coincides with ray own re- 
ported in 1933, and his biological concqit of 
the pathology of this tumor is not quite cor- 
rect as I will show subsequently 
Pfannenstiel’s opinion expressed m 190S 
varies greatly from that of Blau He stated 
“It IS very daring to draw the conclusions 
from the folhculoid appearances of these 
structures that we are dealing with follides 
The tumors that have been described as fol- 
hculoma have thus far been proved to be 
partly metastatic carcinoma, partly ovarian 
struma, or pnmary ovanan cancer vvnth fol- 
hde-like bodies, which has led some authon- 
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Fig 4 No 4804 Granufosa cell cancer of theovary A 
phase m thcc%olution of the granulosa cell tumor, m which 
the proliferating granulosa cells form the dominant struc 
tural consttlueni, the stroma is reduced to the lowest pro 
portw ns, and no traces of the follicles are present X sS 


ties to believe that they are dealing with fol- 
licular proliferations 

Robert Meyer’s hypothesis proflerred m 
1918 is quite unique, it postulates “the cells 
which form the granulosa cell tumors, being 
denvatives of the germinal epithelium, have a 
tendency to group themselves around secreted 
drops extruded by the degenerating cells m a 
concentnc fashion and thus to form round or 
oval bodies or spherical structures, simulating 
follicles” He termed this process “liquefac- 
tion ” 

^ Von Kahldcn, Polano, Voigt, \ Werdt, and 
Krompccher also accepted the theory of de- 
generation as the causative factor of follicu- 
loid and ovuloid formations in granulosa cell 
cancer 

Goodall, m 1920, stated that “ the granulosa 
epithelium has the potentiality of forming 
structures simulating follicles and of produc- 
ing all the charactenstics of true follicles even 
to the extent of imitating oogenesis ” 

Sternberg, in his latest contribution to the 
subject of ovanan tumors, in Halban and 
Seitz’s Biologic tind Pathologic des IVcibes, sets 
to naught all the theories about the potentiali- 
ties of the granulosa cells in forming follicles 
and states “The resemblance of the follicles 
and the ovniles m granulosa cell cancer to true 
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Fik 5 No 6}Sa CfsnuJosa cei! cancer of the ONaty 
CofticaJ pact of the tumor showing an abuncfjiw ^>f 
stroma no foUicles the epithehai ceJJs scattered m aingU 
rows or o\a} and round aggregates Th« «fl$ ha\c a 
round spiftdW <jc polygonaJ shape No signs of necrosis 
hyaliniaation or lymphocytic infiltration Xjo 

folhdes IS so slight and insignificant that the 
designation of these structures with the terms 
folljculoma is absolutely unjustifiable ” 
Neither the rheo^ of postnatcl proJifera 
tion of follicle*, nor the denial of even a stnic 
tural resemblance of the foHiculoid bodies in 
granulosa cell cancer to follicles, solve the 
genetic and morphologic problems of granu 
losa cell cancer The proliferation of follicles 
after birth does not occur m the human fe 
male, although it has been observed m the 
bitch but that the granulosa ceJJs possess (he 
metaplastic potentialities of the germinal cpi 
thelmm must be accepted as a scientific worX 
mg hypothesis, without introducing the far 
fetched theory of “hyaline degeneration of 
Rlau,orthe‘ liquefaction ’poslulateofRobcrt 
Meyer It is my firm conviction that ne are 
much nearer the biological truth if we substi 
tiite for the theories of ' degeneration*' and of 
“liquefaction” the concept of “reversion to 
t>pe'' as the cause for the formation of the 
foUiculoid and ovuloid bodies in granulosa 
cell cancer My own investigations have 
brought me stiH closer to the histogenetic and 
morphological truths of this problem, and I 
shall show later on that the granulosa pro 
hferation starts from the ov anan folhdes, and 
that the foihcujoid and ovuloid bodies in 


granulosa cell cancer are follicles or the re 
mams of follicles, and not the result of hque 
faction or degeneration 

ARE THF DIFFER? NT CONFIGURATIONS AS 
SUiiED P\ THF OR\SUI.OSA EPinirutM 
DIFFERENT TUMOR ENTITIES OR DIFFER 
ENT PHASES OF ONE AND SVME TUMOR’ 
An enumeration of the mutiphcity of head 
mgs under which granulosa ccH cancer has 
bwn described vvd! indicate our morphologicaf 
uncertaintj In 1904, ue find three reports 
on this tjpc of ovarian cancer under three 
different names {ollicufoici cancer of the 
ovar>, by Voigt, pseudo endothelioma of the 
ovary, by Polano, ovular formations in ova- 
rian cancer, b> Liepmann In 1907 Brenner 
desenbed a follicular oophorom, and Inguicr, 
a folhculoma ovani Werdt, m 1916, de- 
scribed this form of ovanan cancer, as a 
granulosa cell tumor, thus rcadopting Boki 
tanskj’s original description Tavildarofl, m 
1919, coined a still other term, immature fol 
fecular oophoromata, and m 1933 described 
the same tumor as a “peculiar type of malig 
nant neoplasm of the o\ir> “ 

Ulesco Stroganowa in 1934, wrote on 
‘ToUiculoma Ovani Carcinomatoidcs " 
Krompechcr in 1925, described three dif 
ferent morphological entities, “folhculoma 
“oophoroma "and'‘gnnufosa cell tumors “as 
component parts of one and the -^ame tumor 
Notwithstanding the correct morphological 
interpretation of Krompechcr Blau m 1926 
rev erted once more to the older teachings and 
considered the ‘ cylmdroid ’ and the ‘ aheo 
Jar ’ tjpes of ovarian cancer described bj 
Robert 4 lc>er as subgroups of folhculoma 
ovam but refused to cla&stf) them with the 
oophoromata of Brenner or with the fol 
Uculomata ’ of V Kahldcn claiming the latter 
varieties to be benign neoplasms Neumann 
m 1927 accepted the views of Blau 
My own contribution to the subject of fol 
liculoid cancer, in 1923, did not add a single 
ra> of light to this complicated and confused 
histogenetic and morphological problem, be 
cause my histopathologica! finding at that 
time did not differ from those already re 
rorded, and my moiqihological interpretation 
was pursued along the accepted methods and 
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Fvg 6 No 63S8 Granulosa cell cancer of the o\arj 
A phase of growth in the e\oIuUon of the tumor in which 
the granulosa epithehuni is arranged into strands, alveolar 
and cylindrical masses, forming a pattern closely resem 
bhng mohair silk The cells are characterized by their 
large, deep staining nuclei, which fill the cell bodies X50 

concepts Since then I have had the oppor- 
tunity of stud>ing 4 more cases, which m my 
opinion have supplied the essential facts nec- 
essarj to take this contro\ersy out of the 
realm of hypotheses and conjectures and to 
place It upon a sound scientific basis 
In the light of biological progress, we must 
relinquish the older methods of tumor cla&>i- 
hcation, which had its foundation rooted in the 
local and limited description of what was seen 
at the time the tumor was examined This 
procedure has led to a confusing nomencla- 
ture A tumor must be considered as a com- 
posite of growth phases, which are forever 
changing as long as the neoplasm remains 
part of the econom> It is true that i! a tumor 
IS subjected to an extensive microscopic study 
several phases may be encountered in one and 
the same growth, furthermore, the phases 
noted during the earlier periods oi the tu- 
mor’s evolution may be different in appear- 
ance from those which would be found if the 
tumor were removed at a later date Con- 
ceiving the process of tumor metaplasia in 
this light, we may hope to reach a clearer con- 
ception about the ongin and classification of 
tumors in general and to state definitely that 
the different configurations noted m granu- 
losa cell cancer are not separate and distinct 



Fig 7 No 6388 Granulosa cell cancer of the ovary A 
phase m the evolution of the tumor when the granulosa 
celk form the roam constituent of the neoplasm, about the 
center there is i round space, and ovula formation, or 
rather tbe remains of a follicle, surrounded by columnar 
cells In the lower right corner there is another follicular 
space filled mth round epithelial cells X40 

tumor entities as claimed by many observers 
but different morphological phases of growth 
of one and the same tumor type 

HISTOPATHOLOGICAL AND CLINICAL FACTS 
IN GRANULOSA CELL CANCER 

Case 1 Path No 4804 R L, aged 30 years, 
came under m> observation on May 6, 1928, com 
plaining of continuous uterine bleeding since Janu 
ar>, 1928, following the termination of her first preg 
nancy in the seventh month of gestation Menses, 
began at 15 years, were irregular in type, and oc 
curred every 4, 8, to 12 weeks Since her marriage 
3 years ago the menses have become normal, of 8 
days’ duration and abundant Toward the end of 
the third month of her pregnancy the voice became 
deep and coarse and has remained so up to the pres- 
ent time During the fifth month of gestation her 
face, abdomen, and the lower extremities became 
covered with a luxuriant growth of hair, which is 
still present Throughout the entire pregnancy she 
vomited daily, and has lost ii pounds m weight 

Patient is a short, well built individual, who 
except for her basso like voice, and the facial and 
somatic hirsuties, presents all the primary and sec- 
ondary characteristics of a normal female The 
vaginal outlet is normal There is a moderate 
bloody uterine discharge The cervix points back 
ward, the uterus in anterior position is slightly en 
larged but otherwise normal The left adnexa are 
negative to palpation The right ovary is of the size 
and outline of a hen’s egg, freely movable and of a 
semisolid consistencv No other tumors or nodules 
are felt 
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Ftg 8 No Granulosacellcancerof Ihekfloxaij 

The uterus C hores a moderate thicLenmg of the walls 
a submucous poljp /' extends from the fundus to the 
level of the internal os The right tube and ovarvare nor 
mal The left ovary, i 0 is the seat of a solwi globular 
tumor the corre*pond»ng fafiopian tube hes ov er its upper 
pole 

On May 7 1938, I performed a curettage right 
salpingo oophorectom> and appendectomy The 
tecDver)’ t\as uneventful, and the uterine uleeding 
ceased on the day following the operation 

Pathological eTaioination showed the following 
The right ovary is grajish in color slightly irregular 
in outline, of a soft dough> consistency, with a 
smooth intact serous covering and measures 7 b> 4 
by s centimeters On cross section the tumor pre 
gents two distinct structures a capsule whuish gra> 
in color V erv thin etcepi at the low cr and inner bor 
ders where it attains the thickness of r to t 5 centi 
meters and can be recognized as ovanan tissue Tlie 
neoplastic portion is steel gray in color of a uniform 
semisolid consistency and contains an oval golden 
jellow body the size of an olive m its outer and 
upper pole Sections from the thicker part of the 
capsule (Fig i) show a typical ovarian stroma har 
bonng manv follicles in some of which ovules are 
distmeliy seen In others the intrafollicnlar con 
tents are liquefied and stain pinkish red In the 
upper tight corner of this section, as well as in the 
stroma lower down we see collections of cpilbeliaJ 
cells with dark staining round and slightly oval 
nuclei which occupy the entire ceil body and re 
semble the granulosa cells About the center of this 
section these celts seem to spring from the wall of a 
secondary follicle In another section we note a fol 
lide cyst (Fig 2) from the outer wall of which there 
extends a marked proliferation of granulosa epitbc 
lium, which encroaches upon the stroma displacing 
but not destroying it and invades a neighboring cor 
pusluteum The tumor proper (Tig 3) contains no 
vestige of the normal generative elements tie 
granulosa cells some of which are round others 
ovoid, and still others polygonal are arranged in 
irregular winding bizzare strands or whorls with 
varying amounts of ovarian stroma interspersed 
In other parts (Fig 4) the tumor presents structural 



Fig 9 No tftenne mucosa in a case of granulosa 
cell cancer The endometrium shows a marked hyperplasia 
and side by side with cystically dilated elands, bearing a 
low ciboidai ^ithehum (here are others lined with a high 
columnar epithelium which is actively secreting X30 


phases in which the granulosa epithelium dominates 
the field The golden yellow body noted grossly 
proved to be the corpus luteum of the recent preg 
nancy In none of the sections did I find evidences 
of marked cellular irregularity, mitosis, lymphocytic 
infiltration or necrosis 

Had I been content with the CTamination of 
the tumor sections presented in Figures 3 and 
4 only, I would have had to make t diagnosis 
of either solid, cj Imdroid, or of gnnulosa cell 
cancer, thus offering a muUiplicitj of names, 
without gaining the slightest infoirnation as 
to the possible histogenetic source Figures i 
and 3, however, representing parts of the tu 
mor m which ovarnn tissue could be rccog 
mred grossly, hive furnished the sought for 
evidence It needs no great stretch of our 
imagination to visualize how the granulosa 
epithelium which began to proliferate from 
the walls of the follicles has, m the course of 
the evolution of the tumor, formed first into 
thin strands or clumps, then into thicker and 
wider strands, which have fused with one 
another and have ultimately almost com 
pletely displaced the stroma and the genera 
tivc elements themselves and have formed a 
solid tumor composed exclusively of granulosa 
epithelium Follow mg this process of reason 
mg, based \ipon histopathological facts, w e sec 
how erroneous our former methods of tumor 
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Fig lo 9055 Ultiitic piolyp m a of gtanixlosa. 
cell cancer Note the marked glandular hyperplasia, and 
the acli\el> secreting epithelium lining the gland lumina 
Xss 

classification tvas These different cell group- 
ings in granulosa cell cancer are not different 
tumors, but different phases of grott th of the 
very same tumor The clinical facts in this 
case also shed light upon the problem of the 
relationship between growth and function 
The persistence of the corpus luteum of preg- 
nancy should have inhibited uterine bleeding 
It failed in this instance, because the prolif- 
erating granulosa epithelium retained not only 
the structural potentialities of the parent tis- 
sue but also Its functional proclivities, which 
overpowered the inhibitory forces and stimu- 
lated the endometrium, hence the persistent 
bleeding as long as the granulosa cell tumor 
formed part of the economy 

Case 2 Path Nos 6388 and 9S39 V S , aged 
36 years, came under my care on October 14, 1915, 
complaining of a progressive enlargement of the 
abdomen w hich has become very pronounced within 
the past 3 weeks Menses began at 17 years, Tvere 
four weekly in type, painless, and moderate in 
amount For the past 4 \ears hypomenorrheca has 
been noted, the intervals varying from 6 to 8, and 
1 1 w eeks The last period occurred i w eek ago She 
has ^en mamed 15 jears, has given birth to three 
full term normal children, the last one 10 > ears ago 
Her relative sterility is not volitional Physical 
etammation discloses a large, tense abdomen con 
tammg a huge cystic tumor The uterus is of a nor 
mal size and outline, and lies in front of the lower 
pole of a huge ovarian cyst 



r»g ii No 9o^,5 Granulosa cell cancer of the o\ar\ 
(Follicular phase) The granulosa cell character of the pro 
liftratinK epithehum is distinct, follicle spaces of round and 
o\al outhnes, without normal intrafollicular contents are 
present, the proliferation of the granulosa epitbebuzn pro 
ceeds from the follicle spaces into the stroma, the fusion of 
the epitbehal prob/eraiions results 10 the formation of solid 
granulosa cell tumors X45 

October 18, 1913, I performed a nght salpingo 
oophorectomy, preceded by the aspiration of 7,200 
cubic centimeters of a serosangmneous fluid from the 
ovarian cyst Some of the cyst contents escaped 
into the peritoneal cavity The uterus and the Uft 
adneta looked normal The recovery was smooth 
and the patient left the hospital on the twelfth day, 
feeling well 

Pathological examination reveals the follovnng A 
huge ovarian cyst, with a smooth glistening surface, 
the walls of which arc alternatingly thick and thm 
The contents are serosanguineous, and the inner 
surface has a soft velvety irregular appearance The 
serosa is covered v ith a low cuboidal epithelium 
which IS wanting m some parts Right under the 
serosa is a layer of ovman stroma of varying thick 
ness (Fig s) infiltrated with round and oval epi 
thelial cells with large, dark staining nuclei, filling 
the cell bodies In the more mesial sections of the 
tumor we find the parenchyma cells arranged m two 
forms a mohair silk pattern (Fig 6) and a solid 
mass of epithehum (Fig 7), which shows in various 
parts round or ovoid spaces with a homogeneous 
pink liquefied mass in the interior While the cells 
maintain throughout a fairly uniform rotundity, 
those bordering on the ovuloid spaces assume a 
columnar shape Mitosis, lympbocvtic infiltration, 
and necrosis are wanting 

On lebniarv ii, 1917, the patient reported that 
Mnce her operation 2 years ago, the menses have 
been normal and that the last period occurred on 
June 9, 1916 ^n examination disdosed a gestation 
of 8 months On March 17, 1917 , 1 delivered her of 
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Fig 13 \o aqgo Granulo^ cell cancM of the o'aty 
\n early phase in ihe <Ie\e!opmcnt and grovsthofagranu 
JoM ccl! Wftwe thefdJjcJes P areea»j)i identified Some 
of them itill contain o\tjIcs O and germinal spots Note 
the insasion of the strotna by the proltferalmc granulosa 
epithelium C£ whirh proceeds from the fohicle naU> 
Xjs 


a full term normal child The dclner) and the puer 
penum were normal 

Or June 8 igig the patient stated thar since her 
lastdebverj 2>^j ears ago she had menstruated but 
twice the last time OR April 36 ipi8 and that since 
then she has had trouble with flashes dizziness «nd 
perspiration Pelvic exammatioR revealed a retro 
vetted uterus and a cjstic enlargement of the left 
ovary to the sue of an adult fist The rest of the 
pelvis and the abdomen were apparently free 
Bearing m mind the pathological findings m 1919 
{.reported at that time b> the pathologist as adeno 
carcinoma) 1 urged the patient to be again oper 
ated upon Mv advice was not taken 

On September j 5 tgig she returned complaining 
of progressive abdominal enlargement On cxami 
nation 1 found free fluid in the peritoneal cavilv 
and an increase in the size of the left ovary which 
fay this time was fixed in position I reoperated on 
Sepfember 27 igig but the condition was bevond 
surgical relief A specimen was removed for micro 
scopic study and the morphological findings were 
identical with those found in 1915 with thectc^ 
tiofi that at this time I have found signs of begiiwiing 
necrosis Nine months later the patient finally 
succumbed 

CiimcaU> this case presents the toHowing 
points o£ interest (a) The comparative benig 
nancy of this type of ovarian cancer, (b) the 
successive involvement of the ovanes, and 
(3) the complete restoration of normal men 



F't *i *^0 2W Granulo^ cell cancer of the ovary 
The charactrnslic granulosa epithelium CE, with Us 
»JM»(bly and undormity and itt round deep itaining nu 
clei formi the main structural component of the tumor 
arriKhma The continuity of the rpithrha! mass is 
roten here and there by round or oval ‘pares the rem 
nants of follicles ^ or by islands of ovanan stroma OS 
which have not been ds<placed as jet X5® 

struaiion and Iccunditj after the removal of 
the diseased o\ar> Histopathologjcall> this 
case furnishes the following facts From the 
morphological charactcnstics of the epithelial 
cells forming the parcnchjina of the tumors, 
this neoplasm must be classified under the 
group of granulosa cej] cancer and not as an 
adenocarcinoma as reported b> the patholo- 
gist m 1915 While I did not find in thi^speci 
men histogenetic evidence, J did find arrange- 
ments ami groupings of the epithelial celR 
simtfar to those obscrv cd in the preceding case 
— thus our modern concept of tumor evolu 
lion was substantiated ihe histogenesis m 
this case was established on the facts brought 
out m the preceding study, although only 
faint indications of follicle like structures were 
seen m the solid portions of the tumor 

Cask 3 fath No 9955 J A aged 54 j ears 
VI para The joungest child is 24 veus old The 
menopauve began 7 years ago On November 26 
19*8 patient begin to bleed vaginally, and the 
hemorrhages have continued for the past 3 weeks 

Physical examination reveals a slightly relaxed 
vaginal outlet cervix normal to sight and^ilpatton, 
the uterus somewhat larger than norma! for this 
panoi) of life shghtlv irregular in outline and firm 
m consistencv , the left ovary the seat of a globuhr 
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hard tumor the si^e of an adult fist, and the nght 
adneta apparentl) normal 

On November 28, 1928 , 1 performed an abdominal 
panhysterettomy and a bilateral salpingo-oophorec- 
tom> The postoperative recovery vas uneventful 
Pathological examination discloses the following 
The specimen (Fig 8) consists of the uterus and its 
adnexa The uterus measures 8 7 by 6 bj 46 centi- 
meters, It contains a few tinj interstitial fibroids, 
the walls are 5 centimeters thick, and a thin polyp 
extends from the fundus to the level of the internal 
os The right adnexa are apparently normal The 
left ov ary, of solid consistencj , measures 8 1 by 4 6 
by 4 3 centimeters Its outer surface is nodular and 
>ellonish in color The covering serosa is smooth 
and glistering On cross section a distinct capsule 
can be noted, varying m thickness from 05 to i 
centimeter, and recognizable as ovarian tissue 
The endometrium (Fig 9) is markedly hyper 
plastic, presenting besides a cjstic dilatation, also 
an activ e secretion in some of the glands as indicated 
by the height of the columnar epithelium, and by the 
mucous and bloody contents in their lumina The 
glands in the uterine polyp (Fig 10) show a still 
more pronounced activity than that noted m the 
endometrium proper Sections from the cortical 
portion of the left ovary show a rim of ovarian tis- 
sue, of different thicknesses, covered with a low 
cuboidal epithelium, harboring corpora albicantia, 
and m its mesial parts an invasion wath granulosa 
cell cancer Sections from the more centrally located 
portion of the tumor (Fig ii) show an invasion of 
the stroma with granulosa like epithelium, which 
proliferates from the periphery of round and ovular 
spaces of various dimensions As these epitbehal 
masses join with each other, the intervening stroma 
disappears, and solid dumps of granulosa cells form 
The epithelial cells bordenng on the ovuloid or fol- 
liculoid spaces occasionally take on a columnar 
form The lumina of these spaces may or may not 
be filled with a pinkish staimng homogeneous mass 
Other arrangements and groupings of the granulosa 
cell cancer are found in the same tumor, either as 
branching strands, identical with the descnptions 
given by v Werdt, and in other parts in the form of 
long strands made up of single rows of cells, 

Thehistopathological facts in thiscasepoint 
to the granulosa surrounding the folhculoid 
and ovuloid spaces as the source of the tumor 
growth I retain the term folhculoid and 
ovuloid cancer m this instance because the 
spaces found within the granulosa cell masses 
do not contain distinctly recognizable ovules, 
otherwise I would have called this phase of 
granulosa cell cancer as the follicular stage or 
the early stage m the development of thu, 
tumor From Figure ii we can also leam 
that these round and ov al spaces are not mor- 
phological sequences to a unique form of 


"liquefaction” as claimed by Robert Meyer 
but definite structures m which the only type 
of liquefaction found is within their lumina, 
which IS also characteristic of normal ovanan 
follides The further histopathological phe- 
nomena presented by this tumor are identical 
wnth those already desenbed 

This case also demonstrates once agam the 
influence of growth on function If my his- 
togenetic claim is correct, that the epithelium 
forming the granulosa cell cancer is derived 
from the folhdes, then the biological function 
inherent m these cells ought to manifest itself 
clinically m a renewed or an increased ovarian 
function, which would express itself through 
the utenne mucosa In this case we found an 
hyperplasia of the endometrium and an onset 
of uterine bleeding long after the menopause 
had been established The hyperactivity or 
renewed activity in the utenne glands was 
noted not only m the polyp, which is m itself 
an expression of growth stimulation, but m 
the endometrium as well What stronger 
proof need be offered to show that there exists 
a dose relationship between growth and func- 
tion, between biology and pathology ? 

Case 4 Path No 2999 M F , aged 36 3 ears 
came under m> care on ^lay 7, 1925, complaining of 
a rapid increase in the size of her abdomen within 
the past 5 weeks Menses began at 13 years, were 
four weeUy in type, and painless and moderate in 
amount The last penod occurred 14 months ago 
She has given birth to four full term normal children, 
the last one s months ago 

Physical examination reveals the abdomen en 
larged and bulging due to the presence ol free fluid, 
the pendulous part of the abdominal wall oedema 
tous No masses are palpable On vaginal exami- 
nation a tumor the size of a goose egg is felt in the 
left lUac fossa The uterus and the right adnexa are 
apparently normal Douglas’s cul de sac is bulging 
as a result of the free fluid m the peritoneal cavitv, 
but no nodules are felt 

On May 8, 1923 , 1 performed an abdominal pan 
hysterectomy, bilateral salpingo oophorectomy, and 
appendectomv Besides the free fluid there were no 
evidences of any metastases 

Pathological findings are as follows The uterus 
and the right adnexa are normal The left ovarv is 
the seat of an oval shaped cystic tumor, measunng 
9 5 b> 6 by 55 centimeters Its outer surface is 
smooth and shiny, the color grayish yellow, and the 
walls rather thick On cross section the cyst wall 
shows two distinct layers an outer, denser, of gray 
ish tint, and an inner softer one of a yellowish color 
and wavv outline Sections from the outer laser 
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shew a great deal of ovatun tissue that is osdema 
tous and engorged Of the generative dements, 
corpora fibrosa and albicantia predonunate in some 
parts, Vibde in others a considerable number of iol 
holes IS present (Fig xj) These follicles shon a 
marked proliferation of their granulosa which ct 
tends outward into the stroma Some of the follicles 
are reoderatelj cystic contain ovules and in some 
instances the germinal spots arc still discernible 
The tumor proper {Fig 13) is composed of dense 
areas of round epithelial cells with dark staining 
nuclei, of striking uniformity, showing no mitosis or 
degeneration The continuity of the epithelial man 
dation IS broken here and there by oval or round 
spaces, the remains of follicles or by islands of ova 
nan stroma which has not as yet been displaced 

In June, 1915, this patient received a posl(H>eta 
live course of deep \ ray treatment Repeated 
vagino abdominal eaanunations made every 4 necks 
up to January , 1926, proved to be negativ e During 
this penod of observation the patient has gamed in 
weieht and has felt well, except for the vasomotor 
disturbances induced by the surgicol menopause 
Her breasts continued to secrete milk freely for 8 
months after the operation Since January 10:7 I 
hav e lost track of this patient Inquiries failed to 
show her death record so I assume she is still hvmg 

The hisfopafhologjcal enferu /ound in this 
case leave no more room to doubt the hislo 
genesis ol granulosa cell cancer Up until now 
I ht\c follotved the precautions taken b> 
other authorities and haN e called the ov al and 
the round spaces found in granulosa cell can 
cer, foUiculoid or ovuloid formations because 
I failed to find absolute proof of the idcntitv of 
these structures to follicles the finding 

of unmistakable ovules in these spaces and 
with the demonstration of the granulosa pro 
liferattons from their circumference, the final 
histogenetic proof is established We can 
therefore state now with absolute conviction 
that the granulosa epitheJntm forming the 
parenchyma of this type of ovarian cancer 
takes its ongm from the follicles and not from 
hypothetical embryonal rests, and that the 
round or oval spaces present, even when de 
void of normal or recognizable intrafollicular 
contents, are not the result of a process of 
"liquefaction” or of "degeneration ” not 
e\ en of a possible "reversion to type" by the 
granulosa epithelium, but the remains of real 
follicles 

SUUMAR\ AND CONCLlTSIONS 

1 The morphological truth enunciated b> 
Rokitansky 75 years ago that the epithelium 


forming this unique type of ovanan cancer ts 
of the granulosa v ancty, is fully substantiated 

s 'hie Jijstogenetic hypothesis that the 
granulosa hj'perplasia starts from embryonal 
rests, the rctc o\ ant, and the medullary ra> s, 
must be renounced, because the morphologi 
cal facts brought forth m this study show that 
the structural origin is the granulosa of the 
alreadj formed follicles and because the pres- 
ence of these assumed embryonic rests do not 
exist in the adult human ovary 

3 The presence of easily recognizable 
ovules m the round and oval spaces m granu 
lost cell cancer establishes their morphological 
significance and makes the terms "folficutoid” 
and "ovuloid" hitherto employed, superfiu 
Oils The fact that in many of these spaces no 
trace of ovules is found docs not warrant such 
terms as "liquefaction,” "regression/’ or even 
"reversion to tyiie " 

4 I agree fully with those authorUios who 
contend the impossibility of postnatal follicu 
lar proliferation, but disagree with those who 
deny that the folhdc epdhehutn possesses 
metaplastic and hyperplastic potentialities 
For if other types of epithelium in their func 
tion IS secreting or protective structures may 
from time to time exceed their normal gronth 
limitations and form benign or malignant tu 
mors why cannot the granulosa epithelium 
with Its rich prolifcrativeendonments become 
the scat of simihr morphological disturbances' 

^ The classification of granulosa cell tu 
mofs into cvlmdroid, folhculoid, solid, and 
other types is only confusing They are not 
tliflercnt tumor entities but different growth 
phases m the ev olutJon of the same tumor In 
describing the morpholo^ wc ought to inch 
cate thc^c phases, which would simplify tumor 
nomcnchturv 

6 The outstanding morphological differ 
cnees between the granulo'va cell cancer and 
other forms of carcinoma arc (a) The uni 
formity of the proliferating epithelium, partic 
ulariy during the early stages of the neoplas 
tic development, (b) the ab'vcncc of mitosis, 
with rare exceptions, (c) the absence of 
inhltrative and destructive tendencies, and 
(ti) the spreading of the tumor by continuity 
and extension ami not by way of the lym 
ph itit or blood strt ims 
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7 As confirmative evidence of the histogc- 
netic truth of granulosa cell cancer is the 
power of the proliferating epithelium to aug- 
ment the function of the still active endome- 
trium, or to reawaken its functions after it 
has been dormant for some time, by \ irtue of 
an increase of the ovarian hormone content in 
the blood This clinical observation made by 
me, was also noted by H O Neumann, Robert 
Meyer, Mullersheim, Walthard, and O 
Frankl 

papillar\ carcinoma and papill vr^ adeno- 
carcinoma OF THE OVARY 
The theoretical dissensions about the origin 
and classification of papillary carcinoma and 
papillary adenocarcinoma of the ovary are not 
less numerous and contradictory than those 
which prevail m the chapters on granulosa 
cell cancer Thirty years ago Orth pro- 
pounded the following questions (i) Do the 
simple and the papillary cysts, lined with 
ciliated or non-ciliated epithelium, have the 
same origin’ (2) Do they start from the ger- 
minal epithelium (1 e , the surface epithelium), 
or from follicle epithelium’ (3) Are embryonic 
rests of the ovary, or of the wolffian body, 
to be considered as the genetic sources’ To 
these three pertinent questions I would add a 
fourth Are all surface papillomata continua- 
tions of the intracystic growths? 

The literature antedating Orth’s publica- 
tion and that which has appeared since then 
represents a continuous academic dispute 
Which are the kernels of scientific truth m this 
welter of recorded investigation^ 

Since Klebs and Walde>er have proved that 
ovarian cysts do not form as a result of col- 
loid degeneration of the o\arian stroma but 
that they are the products of epithelial meta- 
plasia, numerous studies ha\e been under- 
taken to ascertain which of the epithelial de- 
pots in the o\aryis the genetic soil — the ger- 
minal epithelium, the assumed embrj onal rests, 
or the follicle epithelium Waldeyer and 
Nagel were among the first to deny the em- 
bryonal rest theory, because as already stated, 
these structures disappear from the ovarj 
soon after its differentiation into the sex 
gland Waldeyer believed that through the 
invagination of the surface epithelium neo- 


plasms may develop within the ovar> 
Amann, Frommel, Klebs, \ Kahlden, Nagel, 
Steffeck, Strata, Sampson, and many others 
are firmly convinced of this genetic possibil- 
ity And while many have promulgated the 
theory of inflammation as a predisposing fac- 
tor to this invagination of the surface epithe- 
lium, Sampson m his masterly contributions 
has proved this supposition to be an uncon- 
trovertible fact 

As early as 1879 Marchand stated that all 
papillaty cysts of the ovary arise from follicles 
or from structures simulating follicles, which 
m turn were formed from the surface epithe- 
lium, covenng the lateral parts of the ovary 
Among the recent observers who have es- 
poused Marchand’s postulate are Steffeck and 
Strata, all others refute it 

The contemporary dean of gynaicic pathol- 
ogy, Robert Meyer, stated in unequivocal 
terms “no cystomata can arise from follicles ” 
Goodall wrote “To my mind there is not one 
case m the literature of a graafian follicle that 
is supposed to show developing papillomata, 
that will stand the test of scientific criti- 
cism ” 

According to these eminent investigators, 
the follicle epithelium must be discarded as a 
possible genetic source of papillary growths 
A still more divergent and extraordinary his- 
togenetic theory of epithelial tumors m the 
ovary is that of Walthardt He wrote “The 
squamous, the ciliar>, and the goblet epithe- 
lium forming the corresponding ovarian neo- 
plasms, arise neither from the surface epithe- 
lium or its antecedents, nor from the follicle 
epithelium and its precursors, nor from the 
embryonal rests of the primordial kidney, but 
from congenital anlagen of squamous, of cili- 
ary, and of beaker cells ” He stated further 
“the development of proliferating ciliar>, 
squamous, or beaker cell adenomata is condi- 
tioned not alone upon the corresponding type 
of misplaced epithelial rests, but also upon 
their accompanjmg stroma, derived from the 
differentiated ovanan connectiv e tissue 
Without Its stroma these different t>pes of 
epithelium would degenerate, and the spaces 
formed as a result of this regressive metamor- 
phosis would have been filled with normal 
ovarian stroma ” 
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Walthardt’s dictum, that each typeof epithe 
liai tumor in the ovary arises from a corre- 
sponding congenital anJage, surpasses aJl jmor 
phologic speculations and is contrary to the 
accepted Ians and observations formulated 
and recorded by Marchand, Malasses, de 
Sinety, Flaischlem, Fischel, Lauche, and 
many other recognized authorities Walth 
ardt's theory must be considered as the phan 
tas> of a great but Jone observer 

I am certain that all these contradictory 
\ietts uould h3\e been reconciled long ago, 
and Orth’s questions regarding the histo 
genesis and classification of benign and ma 
lignant papillary tumors of the ovary uould 
ha%e been answered by this time, more 
satisfactonly than has been done up to the 
present, if those who labored so assiduously 
in this field, would ha\c heeded his admom 
lion, that “we cannot draw histogenetic con- 
clusions from {uU> formed tumors” I ha\e 
demonstrated the soundness of this warning 
m my stud> of granulosa cell cancer and ex 
pect to prove It once more in the case of papil 
larj tumors of the o\ arj 

niSTOPAXnOLOGICAL AM> CllMCAL FACTS IN 
PAPILtARV CARCINOllA AM) PU» 1 LIARY 
ADENOCARCISOIIA Of TIIE OVARV 
Case I Path No 353^ L L aged 19 years, 
marned 15 months nullipara Menses begaR at the 
age o( 13 years s\ere three weekly in tvpe of a to 3 
days duration moderate m amount and painful 
The last period occurred on November 7 ipjs Her 
chief complaints on No% ember 35 1935, were back 
ache for the past 3 years worse during menstrua 
tion pain in the loner abdomen and sterility 
Physical etamination discloses a well nourished 
normal female The abdomen is enlarged by a cry stic 
tumor which extends from the xiphoid carufage 
down into the pelvis The outlines of the tumor are 
irregular and its consistency varies from softness to 
semisolidiiy The vaginal outlet is normal The 
uterus IS of normal dimensions and is held forward 
by the lower pole of the tumor Another cvstic 
tumor the size of a grape fruit which is not palpable 
abdominalh occupies the right iliac fossa 

On November 8 ig’5 I performed a supracervi 
cal hy sterectoray and a bilateral salpingo-oopborec 
tomyr There were no metaslases or free Suidin the 
peritoneal cavitv The postoperative recovery was 
uneventful 

Pathological examination shows the folfoising 
The uterus is somewhat smaller than normal at this 
age otherwise negative Both ovaries are converted 
into cvstic tumors pear! grai in color theoutersur 


faces of which are studded with small papillary 
growths On cross section they present a honey 
combed appearance formed by the walls of the 
daughter cysts, which in turn bear papill® on the 
intenor The more solid portions of the tumors con 
sut of a yellowish gelatinous substance which ^s 
the cyst cavities The fallopian tubes be stretched 
across the anterior surface of each ovary The neo- 
plasm is a papillary adenocarcinoma (Tig 14, No 
3973), in which the papillary type predominates 
The epithelium covenng the papiU* or lining the 
adenocnatous spaces is for the most part columnar, 
non abated m type Here and there we note that 
next to distinctly malignant cells are low cuboidal 
microscopically benign cells Sections from areas of 
the cyst wall, with surface and interior papill® 
opposite each other at almost the same spot (Fig 
IS No 3973) showed no structural continuity 
between the two The jnlcn'eaing ovarian stroma 
forming the evst wall is not invaded by the malig 
nant epithelial metaplasia, and the lymphatics as 
well as the blood vessels are also free from metx 
static involvement V>e may also note an abrupt 
transition of the normal epithelium on the surface of 
the ovary into a malignant form The serosa cover 
mg the fallopian tubes (Fig 16, No 3533) is thrown 
into folds which cany along with them connective 
tissue stalks forming papille and adenomatous 
spaces and showing in the covenng epUhclmm, alvo 
a sudden transition from a normal to & mah^ant 
state 

The hisiopathological findings presented m 
this and other cases are (a) a sudden transt 
tion from a microscopica!l> normal epithe 
hum to a distinct!) malignant form, (b) the 
structural mdepcndence between the surface 
and the interior papillre, (c) the evident ge 
netic source of the surface cpithclmm and lack 
of cvudence regarding the source of the interior 
epithelium (for we do not know as >et how 
this epithelium has found its way into the 
depths of the ovary), and (d) the fact that the 
epithelium covenng the fallopian tubes aJ«o 
manifests a papillary formation simulating 
that noted in the ovaries This last finding 
has led to the conclusion that these epithelial 
anters must hav e had a common genetic soil 
and that they are both capable of responding 
to the same growth stimulant 

Case j i alh No 3^46 R B , age 6s \ para 
The joungest childis aojearsold On February 16 
3938, patient complained of heaviness in the lower 
abdomen backache and frequent urination 

Physical ctamination disdoscs moderate relava 
tion of the vaginal outlet The cervix is short, is 
pressed upward against the Avmphjsts puhi* b\ the 
ioucr pole of j cystic tumor which extends upward 
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from tliL pelvis to a point 2 inches above the um- 
bilicus I he left ovar> is palpable and is apparentlj 
normal 

On lebruarj 17, 1928, I performed a supracervi- 
cal hjsterectomj and a bilateral salpingo oophorec 
toray No ascites or metastases were present The 
postoperative recover> was uneventful 
Pathological findings were as follows The spea- 
men consists of a small atrophic uterus lying between 
two ovarian tumors The nght neoplasm is the size 
of a fetal head, grayish m color, and is alternately 
thick and thm in consistency The outer surface is 
smooth except at points where it was adherent to ad 
jacent structures The left ovary is twice the normal 
size and contains a few microcysts 
The right ovary is the seat of a papillary adeno 
carcinoma, which differs in no way from the classical 
type The left ovary (Fig 1:7) is the seat of an 
apparently benign adenoma Some of the gland 
spaces show the beginnings of papillary formations 
The columnar epithelium in some of the glands 
shows some unrest, perhaps early malignant changes 
We also note a few primary follicles in the cortical 
portion of the ovary In another section we find a 
large irregular cystic cavity (Fig 18) with a tuft of 
papilla: projecting into it The lining epithelium of 
this space differs from a very low cuboidal, to a dis- 
tinct columnar type, which dips into the underlying 
stroma at various points of the circumference There 
are also areas (Fig 19) in which a structural con- 
tinuity between the surface epithelium and the 
adenomatous spaces is seen Note how an epithelial 
fusion takes place between these two epithelial de- 
pots, and at the same time the independent forma- 
tions of surface and interior papilla 
On June 20, 1928, this patient returned complain- 
ing of repeated attacks of abdominal cramps An 
examination disclosed a tumor mass the size of a 
fist in the posterior fornix The previous pathologi- 
cal findings have influenced my clinical judgment, 
and I have diagnosed the case as a metastatic mtra 
pelvic tumor, although no other masses or free fluid 
werepresent Deep X ray theripy was instituted at 
once A re examination on October 18, 1928, showed 
that the tumor mass felt originally m the postenor 
fornix was now much higher and more freely mov- 
able My diagnosis of metastases from the ovanan 
carcinoma was now abandoned and I re operated on 
October 22, 1928, and instead of finding an intraperi 
toneal cancer mass, I found an adenocarcinoma of 
the sigmoid flexure (Fig 20) The peritoneal cavity 
was free from metastases A resection of the affected 
intestine was performed The patient developed a 
fajcal fistula, and the long stay in bed debilitat^ her 
already exhausted state of health, and she suc- 
cumbed about 6 weeks later 

The histopathological findings and the clini- 
cal data in this case throw valuable light on 
the problems of the histogenesii> of papillary 
ovarian tumors, upon epithelial metaplasia, 
and upon the multicentric origin of new- 


grovvths. The morphological facts m Figure 
19 show how the surface epithelium has found 
Its way into the ovanan interior, thus paving 
the way for papillary and adenomatous for- 
mations In Figure 18 we note the growth of 
papills into a cystic space which must have 
been a cystic follicle, although it can no longer 
be identified as such This suggests another 
genetic source for papillary growths, namely , 
the follicle epithelium But I shall not force 
this genetic issue until more positive histo- 
pathological facts can be adduced 
Both 0 vanes are affected with papillary 
adenomatous metaplasias, malignant m the 
right and benign in the left This difference 
m the nature of these fundamentally identical 
tumors must be explained on the ground that 
additional histobiological and biochemical 
factors must have arisen in the right gland, 
which have brought about this change And 
It IS my opinion that in time the same malig- 
nant condition would have arisen in the left 
ovary as w ell This statement is not an histo- 
pathological prophecy based on assumption, 
but a well founded fact supported by repeated 
clinical observations Many of us have had 
to remove the second ovary months or jears 
after having removed the first one for malig- 
nancy, diagnosed at the time of the operation 
or subsequently, although at the time of the 
primary operation the ovary not removed 
looked and felt normal 
This case presents also data bearing upon 
the autochthonous development of the 
ovarian and the sigmoid carcinomata The 
distinctly different types of cancer in each 
instance, excludes in a large measure their 
common origin If the ovarian cancer were 
secondary in nature, its spread from the in- 
testine could have taken place only via the 
lymphatic or blood streams, or by continuity 
and contiguity Microscopically, I did not find 
any mvasion of either of these earners Clini- 
cally not the slightest evidences of adhesions 
between the pelvic organs and the sigmoid 
were present at the time of the first operation 
At the second operation the pentoneal cavity 
showed again freedom from metastases and 
the tumor beanng portion of the sigmoid was 
freely movable, and the musculans of the in- 
testinal wall also failed to show carcinomatous 
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m^asIOIl In view of these facts, \\c ain state 
that this patient’i5 immunity to cancer had 
been lowered, and she was, therefore, apt to 
dev elop caranomata m more than one place, 
independent of l>mphalic or blood vessel 
transportation or of continuU} or contiguitj 

Case 3 Path No 10173 E G aged 37 years 
Menses began at 14 v ears, w ere ot the 35 day t> pe 
painless up to 3 years ago and profuse most of (he 
lime The last period occurred on January 13 109 
binic her childhood she has been comidaimng of m 
definite pains in the nghl lower tjuadrant of the ab 
domen Tor the past few ) car* she is conscious ot a 
movable abdominal mass 

Phvsical evamination discloses a well nounvhed 
individual the heart and lungs are normal The 
abdomen contains a hard irregular freely movable 
tumor Recto abdominal palpation suggests the 
diagnosis 0/ multiple uterine fibroids 

On February 5 1929 I removed five mtersiiual 
fibroids the nght uterine adneva, and the appendit 
The postopcralive course was uneventful 

The pathological findings were as follows The 
enucleated fibroids vary m sue from a grape frtiit to 
a hen s egg The right ovarj’ ts slightly enlarged 
bluish in color cystic in consistency and covered 
with a smooth gliatening serosa The cyst wall con 
sists of ft broad stnp of ovanan stroma somewhat 
(edematous, moderatelv infiUiaied wrth lympho 
C) tes {ns *t)) covered wath a layerof cuboidal and 
partly columnar epithelium showing distinct cara 
nomatous metaplasia which dips into the underly 
mg stroma and invades it from without The tumor 
proper consists of the usual edcnocarcmomatous 
growth The mucosa of the right fallopian tube 
(tig 23) also shows a marked epithelial unrest In 
some spots the basement membrane is broken 
through and next to apparently normal single lay 
ered epithelial cells we sec irregular multilayered 
columnar epithelium with mitotic figures The un 
dcrlying stroma is mddJy infiltrated with fympho 
cytes The lymphatics and blood vessels oi the 
tubal wall are free from cancerous invasion 

On hebruary 24 1939 I removed the uterus and 
the left adnexa No evidences of metastases were 
present The recovery from the second operation 
was also smooth and uneventful Deep X ray 
therapy was instituted on the fifteenth day after the 
second operation The patient is well, except for the 
vasomotor disturbances which are treated endo 
cnnoIogicaUy 

Pathological findings were as follows The uterus 
IS normal in appearance except for the scare on its 
outer surface caused by the myomecComies The 
walls are thickened and measure 65 centimeters 
The endometnum shows marked hyperplasia for a 
distance of 2 5 centimeters on the lower part of the 
left wall The left adnexa appear to be normal On 
cross section the left ovary shows a recent corpus 
luteum of menstruation, otherwise normal 


] he corpus luteurn >s in the stage of vasnilarua 
tion, and of the other generative elements vie find a 
few ojrpora fibrosa primary and secondary folhdes 
At the meeting point of the cortical and medullary 
pordoos of the ovary a few areas are present show 
ing typical granulosa cell cancer (Iig 33) m the 
form of solid masses infiltrating and displaang the 
stroma, or spreading from the penphery of cystic 
follicles into the stroma I he mucosa of the left 
tube also showed some cellular unrest but not as 
pronounced as m the nght The area of endometnal 
hvpciplasia noted macroscoptcallv (hig 34)shows3 
distinct adcnocarcinomatous hyperplasia and meta 
plasia next to which ties an apparenlh rtormalendo 
metnurn except for a mild degree of cystic dilatation 
of some of the glands 

This case jliuslrates once again the fact of 
muUiccntnc autochthonous development of 
caranoma in the generative tract In the 
nght ovary \vc have found a distmct (>pe of 
adenocarcinoma, with papillary formations 
m some areas In the left ovary is a tj-pical 
granulosa cel! caranoma The mucosa: of the 
uterus and the left falloptan tube have also 
participated m the cancerous metaplasia and 
so did the serosa of the ov ary These findings 
speak for a primary cancer of the generatue 
tract, atlccting its lining, covering, and paren 
chjmatous epithehum, all of which emanate 
from a common genetic soil The morphologi 
cal vanatjons noted in the affected epithelium 
in the various subdivisions of the generative 
tract arc due undoubtedly to the dillefenUa 
lions which the original calomic epithelium 
has undergone m the different sections of the 
tract in the process of organic formation, as 
vveU as to local conditions which greatly in* 
llucncc morphology 

Case 4 Path No 378s J F, aged 33 years, 
lUpara The youngest child is 3 years old Menses 
began at ifi years, were of the sS day type of 4 (0 S 
days duration moderate m amount and painless 
The last period occurred on January 28, 1928 Her 
chief complaint on February 15, 1928, was pain in 
the nght side of the abdomen 

Physical examination disclosed tenderness over 
the gait bladder region, and & multilocular cyst of 
the left ovary as large as a grape fniit 

On Tebruary 34, 1028 , 1 performed a supracervi 
cal h) sterectomy’, a bilateral salpingo oophorectomy , 
appendectomy and cholecystectomy The patient 
left the hospital on the fourteenth day after the 
operation, feeling well 

The pathological examination showed the follow 
mg The gall bladder measures 15 by 8 centimeters 
the wails are thickened, and it is filled to capacity 
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uith faceted stones of \arious sizes The appendix 
IS normal The left o\ar> is the seat of a QStic tu 
mor the size of a grape fruit, covered with many pa- 
pillary growths The right o\ ary is normal m size, 
contains a few follicle cysts, and shows tm> papillis 
on Its outer surface 

The neoplasm in the left ovary is a typical papil 
lary adenocaranoma, with hardly a trace of recog- 
nizable ovarian tissue In some of the sections nor 
mal looking epithelium lies next to the defimtely 
cancerous tissue, a phenomenon which I have re 
peatediy observed Sections from the right ovary 
(Fig 25) show a great deal of tissue which can be iden- 
tified as ovarun m structure, many cystic iobides 
lined with several lay crs of granulosa epithehum and 
surrounded by a well developed theca externa, which 
IS readily differentiated from the surrounding ova- 
rian stroma by its lighter color and looser texture 
Some of the cystic follicles show a papillary forma- 
tion (Tig 26) which can be traced from their earbest 
stages of development, indicated by tiny folds of the 
lining of the follicles to fully formed trte-hke 
growths 1 he mucosa of the left fallopian tube also 
show s a precancerous stage and the serosa of the left 
saipinx shows papillary formations of a definite 
character The same phenomenon is also observed 
in a ty stic subperitoneal cavity of the fallopian tube 

The pertinent histopathological facts m this 
case are fa) the presence of papillte m a cystic 
follicle, (b) the simultaneous partiapation of 
different epithelial depots in the papillary 
metaplasia, besides the ovary, namely, the 
serosa of the fallopian tubes, and the endosal- 
pingium, (c) the structural independence of 
the surface from the interior papillas, and 
(d) the presence of normal epithelium close to 
distinctly malignant cells 

SUMMARY AND CONCLUSIONS 

1 Contrary to Robert Meyer’s teachings 
that neither follicles nor any part of them can 
be a genetic source of tumor formation, I hold 
w ith Marchand that they can and do give nse 
to granulosa cell cancer and to papillary 
growths of a benign and a malignant diarac- 
ter I beheve that this is the hrst study in 
which Marchand’s claim is \enfied and sub- 
stantiated with histopathological facts 

2 The traditional teachings that the sur- 
face papiIlcC are continuations of intracjstic 
grow ths could not be supported by my find- 
ings, which show their respective independent 
development from the outer and the inner 
layers of epithelium covering and lining the 
cyst walls 


3 The participation of the covering and 
the lining epithelium of the fallopian tubes 
and the uterus in the benign and malignant 
papillary and papillary adenomatous forma- 
tions in the ovary , demonstrated the common 
genetic soil of all these epithelial centers, their 
equally inherited biological potentialities, 
which respond to the same growth promoting 
stimuli, thus undergoing an almost similar 
morphological change 

4 The finding of benign looking epithelial 
cells adjacent to cells which are definitely 
malignant, in papillary adenocarcmomata, 
indicates first, that the cancer cells are evolved 
from previously (microscopically) normal 
ones, and, second, that this seemingly sudden 
transition must in reality be a gradual one, 
although we cannot detect with the ordinary 
means emploved, the finer intermediary stages 
that lead up to the morphological identifica- 
tion of malignancy 

5 The autochthonous, multicentnc, and 
simultaneous occurrence of different types of 
primary cancer in the generative tract, as 
exemplified in this study, presupposes a mul- 
tiplicity of cancer hormones acting concur- 
rently Some hormones are capable of arous- 
ing both the epithelium and its underlying 
stroma to form papill® and papillary adeno- 
mata, others activate the parenchyma only 
and form granulosa cell cancers 

METASTATIC CANCER OF THE OVARY 

We have been taught for many years that 
cancer may metastasize to the ovary via one 
of the following routes (a) by continuity, (b) 
by contiguity, (c) by implantation, and (d) by 
way of the lymph and blood vessels Ribbert, 
Offergeld, Schottlander, and others have 
drawn very fine distinctions between the proc- 
esses of continuity and contiguity, claiming 
that m the former process adhesions form be- 
tween the adjacent organs and that along 
these bridges of tissue the cancer cells are 
transported, while m the latter event the mi- 
gration of the malignant cells proceeds with- 
out the intervention of tissue continuity The 
last conjecture is hardly believable, for in my 
e'qienence I have found that the apparent 
“macroscopic contiguity” has proved to be a 
“microscopic continuity ” I cannot imagine 
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cancer cells traversing through space like the 
pollen of flowers and becoming implanted by 
this process m remote lying tissues and organs 
It IS my opinion that the concept "contJgu 
ity” may be dismissed from the subject of 
cancer pathology without sustaining a scien 
tlfjc loss 

The theory of “implantation” postulates 
that particles of cancer tissue may separate 
themseKes from their primary base, such as 
the gastro intestinal tract, and be earned to 
the surface of the ovary by the penstaltic 
\% es in the abdomen, and become implan ted, 
m what Schauta termed, the phjsiological de 
fects caused by the process of o% ulation My 
own clinical experience does not support the 
theory of “implantation,” for m outspoken 
cases of metastatic ovarian carcinoma sec 
ondary to gastric anti gall bladder mohg 
nancy, 1 could find cancer particle not on the 
surface of theo\anes, but in the 1 ) mpliaiicsof 
the interior 

The soundest of all theories formulated 
about the manner and method of cancer me 
tastasization 25 the one of the t>mph and 
blood \ essel routes, and this theory is easily 
and frequently \ erified In fact, some author 
ities admit of no other possibility For a time 
pathologists could not explain how cancer of 
the upper abdomen could metastasize to the 
ovaries via the Ijmph and blood vessel 
streams, for m such an event a reversion or 
back flow m the circulation must occur 
Pfannenstiel and Schottlander admitted the 
occurrence of this vicious cycle and have 
termed it “retrograde transportation,” which 
IS now universally accepted 

Kehrer and Amann described the mccha 
msm of “retrograde transportation" as fol 
lows “ The lymphatics of the stomach empty 
into the retrogastric lymph glands, from here 
the lymph is carried to the supenor lumbar 
glands, which also receive the lymph channels 
from theovanes It is from the lumbar glands 
that a retrograde flow to the ovaries takes 
place ” The damming back, of the lymph 
stream takes place according to RedJing 
hausen and to Borst because of a mcchanicsd 
obstruction formed by cancer particles m the 
proximal lymph and venous channels Those 
of us who have examined tissues affected sec 


ondaniy with cancer can readily grasp the pos, 
sibility of this occurrence 
Clinically all these theories on the spread of 
caranoma avail hut little m making a positive 
diagnosis of secondary ov anan caranoma on 
the operating tabic We find quite often uni 
lateral or bilateral solid or semisolid ovanan 
tumors with smooth, intact outer surfaces, 
not adherent to any other organ or structure, 
and without any perceptible local evidences of 
malignancy, and we cannot decide from the 
macroscopic appearance of the tumor whether 
It is a primary and still less a secondary car 
anoma Jn the majority of such instances, a 
diagnosis of primary ciremoma is made, and 
ttc feel content that the malignant tumor has 
been radically removed, particularly if we re 
move the uterus and the opposite adneva with 
It But how often is this clinical impression or 
opinion reversed by subsequent histopatho 
logical studies, or bv autopsy findings, which 
show that we have been dealing with a condi 
tion of secondary instead of primary ovanan 
cancer Have we any guides which will lead 
us out of this clinical pcrplcaity^ 

Kroemcr offers as a diagnostic aid m the 
differentiation between pnmary and second 
ary ovanan carcinoma, the presence of 
enlarged retroperitoneal lymph glands and 
the freedom of the peritoneal cavaty Jrom 
cancer involvement These are indeed valu 
able signs, but I have encountered instances 
m which the involvement of the retropen 
toneal glands has been so slight as to escape 
our palpatory sense, and concerning the pen 
toneal involvement I have shown that while 
the serosa may appear normal macroscopi 
catty, U shows advanced involvement when 
subjected to microscopic examination These 
diagnostic aids are therefore of little value at 
the time of greatest importance, namely the 
time of operating, for if we are dealing with a 
secondary condition, it would be foolhardy to 
attempt radical procedures which may result 
m immediate fatality On the other hand, if 
the ovanan cancer is pnmary, operative risks 
are more justifiable, for in some instances hfe 
has been, prolonged for many years after a 
thorough removal of the primary focus A 
correct diagnosis is also of inestimable impor 
tance, for experience has taught that in uni 
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Fig 14 No 3973 Papillary adenocarcinoma of the 
o\ary At iV , the epithelium covering the papilla still has 
anormalappearance, whileatH/ itisdefimiel> malignant 
The transition of the papillary into the adenomatous type 
IS shown at Aden , where the surface epithelium burrows its 
way into the underlying stroma and forms glandular 
structures X30 

lateral primary ovarian cancer, it is best to 
remove the opposite apparently normal ovary 

HISTOPATHOLOOICAL AND CLINICAL STUDIES 
or SECONDARY OVARIAN CANCER 
Case r Path No 1282 D F, aged 33 years, 
came under my care on May 6, 1923, complaining of 
a progressive enlargement of the abdomen for the 
past 8 months and of attacks of cramp like pains m 
the epigastrium Patient had been married 14 >ears, 
was a IV para The last child was born 8 months 
ago She also miscarried once 14 years ago Menses 
began at 14 years, were of 6 to 7 days' duration, mod 
erate, and painless The last period occurred before 
the last conception in January, 1922 Patient was 
operated for acute mastitis in December, 1922, and 
for a left inguinal hernia in March, 1923 She stated 
that at the time of her last operation, 3 months ago, 
the surgeon did notice an abdominal tumor, but did 
not consider its removal as urgent 

Physical examination reveals the following a 
thin, frail individual with an enlarged abdomen con- 
taining a great deal of free fluid and two globular tu 
mors in the lower half The tumor on the left reaches 
a height of 2 inches abov e the umbilicus, and the one 
on the right extends slightly below the umbilicus 
The vaginal outlet is relaxed, the cervix is lacerated, 
and the bps are everted and eroded The uterus is 
normal in size and outline, anteverted, and wedged 
in between the two globular tumors The smaller 
tumor occupies the hollow of the sacrum, and the 
larger one is m front and to the left of the uterus 
On May 7, 1923 , 1 performed an abdominal pan 
hysterectomy and a bilateral salpingo oopborec- 



Fig IS No 3973 Papillary adenocarcinoma of the 
ovary Part of the cyst wall composed of ovanan stroma, 
OS , which IS normal, the outer surface is covered with a 
low cuboidal norma! epithelium at A £ To the extreme 
right there springs a surface papilla, S P , covered with 
malignant columnar epithelium, V E The internal pa 
piUs, I P , take their ongin from the Iming epithelium of 
the QSt, and have no structural connection with the sur 
face growths X35 


tomy The peritoneal cavity contained a large 
quantity of free serous fluid No visible or palpable 
metastatic nodules were present in any part of the 
abdominal cavity The postoperative recovery was 
uneventful 

Pathological findings were as follows The speci- 
men (Fig 27) consists of the uterus and its adnexa 
The ovaries are converted into heavy, solid globular 
tumors, of an irregular wavy outbne, covered with a 
smooth glistening serosa The left tumor is as large 
asa cocoanut, while the right one as big as an adult’s 
fist On cross section, the tumors present a very 
dense structure, of a yellowish color The fallopian 
tubes lie stretched across the upper antenor surface 
of each ovary and look normal The uterus has also 
a normal appearance The epithelium covering the 
ovanes is normal, low cuboidal in form Most of the 
identifiable follicles contain degenerated ova The 
ovanan stroma (Fig 28) is cedematous, and many of 
the lymphatic spaces are dilated and filled with 
plugs of cancer tissue The endometrium is normal, 
but the musculans (Fig 29) is invaded with cancer 
either in the form of single cells lying m the tissue 
clefts or as large cancer nests within the ly mphatics 
The cervix is normal The fallopian tube (Fig 30) 
also shows a marked cancerous invasion of the sub- 
mucosa and the tubal w all, but the lining epithelium 
IS normal 

Soon after the diagnosis of ovarian cancer (with- 
out any designation by the pathologist as to its pn 
mary or secondary nature) was established, prophy- 
lactic deepX ray therapy wasin>tituted, in the hope 
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»nlo mjll and large folds caTr>inR the undtrlvtng stmma 
with ii and formini, papiUx / The serosa also dip* mio 
the tube uall T li and forms adsnomatatous spaces 

f ^ yi-, 

that (he case >saa one of prsman ovanan canter In 
Jaruan , td24 patient showed a gain of pounds 
in weight felt s\t!!, etcepi for the vasomotor dis 
turbances caused b> the surgira{{\ induced meno 
pause A phvsicaf examination of the abdomen and 
thepeivisat this time faded to disclose an> evidences 
of recurrence anvwherc \ second vapnal and ab 
durntnal examination made in Mav, 1914 also 
proved to be negative but she complained of slight 
discomtort in the epigastrium after menls \fter 
this Mvit thi- patient refu ed to return for further 



JuDinar epithelium, wirh a (uft of papiUx projecting into its 
mtenor the opposite ovar> i'ciog affected with an adenu 
ca ciroms X^o 



Iig 17 No 2546 Ilcntinpspillaryaiftnomaof theJcfl 
ovarj the right one f>cmg the sc it of a pipilbiy adeno 
carcinoma Xjo 


observation M> last inffuir) concerning her prog 
rfs$ brought (he information that she was operated 
on for a supposed acute chofeJithiasisat the ’ttjtoff 
{feights Hospital IlrooLl^n, in September, 1934 
and 3 carcinoma of the head of the pancreas was 
found She died m that institution shortly after 

This single CISC contains an abundance of 
ihcoroucil and practical knowledge pertain 
tng to the subject of primary and secondar> 
o%arian cancer \t the time of the operation 
I diagnosed the case as one of primar) ovarian 
cancer, and the pathologist wis in apparent 



1 ig *9 No r J46 The surface epithelium ^ E fu«cs 
with the epilheimm of the adenomatous space* me" ’h 
1ft the mtenor it / F There is aNo a lirw surface 
S / hMiRg no structuni continuity with the papdiT i 
fonning within the dap adeno'-itous *, fares X43 
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Fjc 20 No 83+6 Catcinomao{lhes\tmoid,tcmo%ed8 
months after an operation for pnmar> adenocarcinoma of 
the rj{,ht ovaiy The intestinal nail, X U ,isnotimoKed 
X33 

accord tMth the dinical impression Although 
bilateral involvement should have suggested 
the possibiJit> of a secondary character, not- 
withstanding the fact that the primary focus 
was not visible or palpable, I was rather in- 
fluenced in my judgment by the macroscopic 
findings, and have considered the case as one 
of primary ovarian cancer The reason for 
this error is the same as that which misleads 
other abdominal surgeons, namely, that the 
largest tumor is considered as the primary 
focus In most instances this clinical assump 
tion IS justified, but not m secondary ovamn 
carcinoma O Frankl has called our atten 
tion to the chmcdl fact that ovaries second- 
vrily alTected ivith carcinoma may attain 
dimensions which exceed b> far the si7e of the 
primary cancer focus, and I may add long 
before the primarj’ focus gives rise to phjsio- 
logical disturbances This case illustrates the 



Tig 21 \o 10173 Papillary adtuocarcmoma of the 
o\ary The serosa, , shons a malignant metaplasia it 
diM into a surface cr\pt and insades the ownan stroma, 
06 , from mthout X 4 S 



Iig 2' No 10173 cross section of a fallopjan tube 
associated with an adenocarcinoma of the cottespondinj, 
o\atj Note transition of lining epithelium from a benign 
« to a malignant If stage L>raph spaces and blood 
\esseIsititubewdUarefreefrom cancerous iniasions There 
ts a moderate lymphocy tic infiltration m submucosa X37 
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>ig 23 No 4151 Oranulora cell cancee 0/ the 
o^ary in a ca»e m nhich the right oxary the «eaiof a 
papillary adenocarcinoma Note the large (olUcular c>st 
F and the proliferation of the jrranulosa cells from its «»U$ 
into the surrounding stroma ><35 

soundness of these claims The carcinoma of 
the pancreas from \thich this patient died r 
year after the removal of the ovarian cancer, 
must have been so small m size that it gave no 
evidences of ph>stcal or functional disturb 
ances, yet tt vv as capable of producing massiv c 
metastasis tn the ovaries 

Not only do the dimensional disproportions 
between the primary focus and the secondary 
grovtth m the ovaries mislead us clmicaU> in 
making a correct diagnosis, but pathologists 
are often guilty of perpetuating this error, by 
not stating definitely m their reports whether 
the ovanan cancer was primary or secondary 
It has also happened to me that when the 
pathologist has stated the nature of the ova 
nan cancer his opinion has been reversed by 
subsequent findings Can we be certain as to 
whether an ovanan cancer is primary and 
secondary? 

My investigations have shown that sec 
ondary ovanan cancer is characterized by the 
non participation of the epithelial elements of 
the generative organs in the cancer raeta 
plasia The cancer tissue in secondary ova 
nan, tubal, and uterine carcinoma, is located 
within the lymph spaces or blood vessels of 
the stroma, and the lining epithelium of these 
organs presents a normal appearance It is 
only in the very advanced stages of the cancer 



J-iv 24 No 41^1 rKecmtomeirmm iBUca^cin «kich 
(hr HfEht oiary «as the *cat of pipiUary sdcnocarcmoms 
»»(] the left o\3r> gflected tilth enftuloin cell nnerr At 
M h maft,nani epuheltum whiieatV/ ijjf cpithdiutn 
loots norms! X3i> 

mciaplasia m the invaded organs that a cor 
rcct pathological diagnosis becomes difficult, 
in the earlier stages, however, the differentia 
lion belwcen primary and secondarj carci 
noma ol the generative organs should not 
present a problem 

Arc there any clinical signs anti s) mptoms 
indicating or suggesting the type of ovanan 
cancer^ If there is any tangiWe relationship 
between growth and function, and if tumors 
assume the function of the organs from which 
the) spring, then ovanan cancer ought to fur 
msh a most illuminating example of this mor 
phobiological concept In granulosa cell can 
ccr, and to a much lesser degree m papillary 
adenocarcinoma of the ovary, we have noted 
an increase of the present ovanan function or 
its revival after it has been suspended for a 
short or long mterv al of lime In secondary 
ovanan cancer on the other hand, even when 
the tumors have reached large dimensions, 
the ovarian function remains undisturbed, or 
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Fig 25 No 37S5 The left o\ ary from a. case in which 
the right was the scat of papillary adenocarcinoma Note 
the cj Stic degeneration of the follicles, each of which is sur 
rounded by a distinct theca externa The largest follicle 
c> St show s a papillary prohferation from the lining mucosa 
toward the lumen In the other c>sttc follicles the granu 
losa cells are still recognizable X 10 

IS undergoing gradual extinction The case 
presented here illustrates this fact This pa- 
tient uas only 33 years of age, and at the time 
of the operation for tlie ovarian carcinoma, 17 
months after t wr last confinement, the menses 
had not been re established and she did not 
nurse her infant It is true that m granulosa 
cell cancer, we have found in some instances 
an increase in the ovarian function, or its re- 
appearance in uomen m whom the menses 
ha\e not occurred for some time I believe 
that these clinical phenomena should serve us 
in making a differential diagnosis between 
primary and secondary ovarian cancer 

GENERAL CONCLUSIONS AND DEDUCTIONS 

1 The histogenetic source of granulosa 
cell cancer is the epithelium of the graafian 
follicles, and not the problematic fetal rests, 
the medullary rays, and the rete ovani, which 
do not exist in the ovanes of human adults 

2 The folhculoid, the medullarj , and the 
solid forms of granulosa cell cancer are not 
different cancer types, but different growth 
phases in the evolutionary process of one and 
the same tumor 

3 The outstanding morphological differ- 
entiations between the granulosa cell cancer 
and other types of ovarian carcinoma are 
(a) the rotundity and uniformity of the epi- 



granulosa character of the lining epithelium is discernible 
at the extreme left At other points of the circumference we 
can note the earliest beginnings of papillary formations, 
which are gradually enlarging to bigger dimensions X 15 

thcUal cells (during the early phases of the 
tumor growth), (b) the rarity of mitosis, and 
(c) the absence of invasive and destructive 
propensities in the granulosa cancer 

4 Primary ovarian cancer, particularly the 
granulosa type, may augment the still ac- 
tive ovarian function or revive it after it has 
been quiescent for a short or long period of 
time, which manifests itself clinically by an 
hyperactivation of the endometrium, result- 
ing m an increase of the normal menstrual 
flow, or in the reappearance of periodic uter- 
ine bleeding after the establishment of the 
menopause Secondary ovarian cancer does 
not influence the ovarian function at first, but 
later on, as the disease progresses, it has a 
tendency to suppress it progressively, as the 
volumetric proportions of the cancer metas- 
tases rise 

5 The differences in the influence which 
primary and secondary ovarian cancer have 
respectively upon ovarian function, emanate 
from the differences in their histopathology 
As the primary ovarian cancer is a derivative 
of the generative elements in the ovary, such 
cancer is endowed with the same hormone 
producing properties as the parent tissue, so 
that with an increased hyperplasia of this 
tyrpe of tissue, the hormonic index rises On 
the other hand, the epithelium in secondary 
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»7 \o tiSi Metastatic carcinoma of the ultras 
theosarics and the tubes 


cancer of the o\arj is of an c^lra ovarnn 
genesis, and therefore it has no relationslnp to 
o\aT)an function which it leases either unm 
fluenced or annihifattsit m iht course of time 
through the physical destruction of the gen 
crative elements m the o\ary 

6 As n corollary to the structural ami 
functional relationship obser'ctl m pnmar> 
ovarian cancer (granulosa), u would seem 
north while to test the blood of patients suf 
fermg from ovarian neoplasms for an m 
creased or diminished content of ovanan hor 
ttione, as an aid m the didercntial diagnosis 
between primar> and secondary malignant 
aiTcctions of the se'i gland 

7 The histogcnetic sources of benign and 
malignant papillary tumors and papillary 
adenomatous tumors of the ovary arc the sur 
face epithelium of the ovary the epithelium 
lining Its cyst cavities and the tpuhehum of 
cystic follicles This fact overthrows the die 
turn that follitlcs do not give rise to neo 
plasms 

8 The simultaneous formations of benign 
and malignant papillary formations within 
cystic follicles, ovanan cysts and upon the 
surface of the ovaries and the similar aficc 
tions of the lining epithelium of the uterus 
and the fallopian tubes, and of the cpithehum 
covering these organs substantiates and vcri 
fies the common genetic source of ill these 
variously located and metamorphosed epi 
thehal centers which are equally mfluenced 
by the same biological factors 

9 Surface jjapiUt may be the continua 
tions of intracystic growths which have per 
forated the wail, but in all my studies I have 
found them to be independent growths ans 



fij jS \<i ''tonilar) cancer of ihe ovarv 

OonAn 4tf»ma uiiematuus tbe cancer nc«tt arc mlhin (he 
hmph«pac« X?, 


ing from the outer layers of the cyst wall and 
Us overlying epithelium 

10 1 he finding of normal epithelium adya 
cent to malignant in papillary tumors, would 
lead us to assume that the transition from a 
benign to a malignant stale is a sudden one, 
for ttc cannot detect by the ordinary micro 
scopic meins employed the finer biochemical 
changes that ensue withm the cells before the 
struclunl (caturcs of malignancy become 
patent tn reality, however, this transition is a 
gradual one Biochemical tests and not mor 
phologicnl entena will have to determine 
early nnligiiancy m the future 

ir The clinical assumption that the ova 
nan cancer is primary because the surface 
epithelium IS intact and because the ovanan 
tumor IS not adherent to any of the adyaceut 
organs or ti-^sues is ill founded On the con 
trary, in most instances these findings indi 
catc metastatic carcinoma, and the ab 
domina! surgeon should attempt to had the 
primary focus 

12 The extension of the papillary growth 
from the ovarian surface to ncighbonng vi^ 
cera should not discourage us from proceeding 
with a thorough removal of the tumor if con 
sistcnt with safety, for m many instances 
radical conservitism has yielded the most 
gratifying results 

xj In* view of the successive nature of 
primary ovanan caranoma, it is imperative 
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Fig 29 No taSa Utenne vraiH in a case of secondary 
carcinoma of the o%anes The Kniph spaces are distended 
with large cancer plugs, and single cancer cells are al»o seen 
m the tissue interstices X75 

to remove the opposite ovary and the uterus 
when operating for an apparently unilateral 
o\arian malignancy 

14 The prognosis of ovarian cancer m 
general may be based upon the histopatho* 
logical observations made by McCarty, 
Martzloff, and others, namely (i) cell differ- 
entiation, (2) l>mphocytic infiltration, (3) 
fibrosis, and (4) hyahnization Accepting 
these morphological criteria as prognostic 
guides, I have found that the granulosa cell 
cancer is the most benign for w e seldom find m 
It mitosis lymphocjtic infiltration, or fibrotic 
or hyaline degeneration The absence of these 
phenomena is easily explainable, it does not 
signify a pauaty or lack of defensive mecha- 
nism by the host, for these structural phases 
are delense mechanisms but a benignancj of 
the cancer The close morphological resem- 
blance of the granulosa cell carcinoma to the 
granulosa of the follicles does not maUe the 
proliferation of these cells quite foreign to the 
ovarian tissue, hence no necessity for defense 
reactions The biological phenomena asso- 
ciated tt ith granulosa cell cancer and its clini- 
cal course further substantiate its comparative 
bemgnancy 

In papillary adenocarcinoma of the ovanes, 
the prognosis is by far less favorable The 
neoplastic tissue is morphologically further 
removed from its genetic source than the 



tiR 30 No 1282 Fallopnn tube in a case of metas 
taljc cancer of the ovanes The epithehum covering the 
\ illi i> normal and the cancer deposits are within the small 
and fanje Ivmph spaces of the tube wall and submucoso 
X*o 

granulosa type of cancer Its invasion of the 
surrounding tissue is, therefore, resisted more 
forcibly The defense mechanisms are mo- 
bilized much more intensely, and we find a 
marled lymphocytosi'v The degree of the 
lymphocytic reaction vanes with the degree 
of differentiation of the proliferating epi- 
thelium Hyahnization and fibrosis I did not 
observe in papillary adenocarcinoma of the 
ovanes 

15 Metastatic ovarian cancer is the most 
malignant, the reactions m the ovanes are most 
pronounced, and the removal of the ovanis 
does not eradicate the root of the disease 
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A BACTERIOLOGICAL STUDY OF THE VALUE OF MERCUROCHROME 
AS A VAGINAL ANTISEPTIC WITH PARTICULAR REFERENCE TO 
ITS USE IN OBSTETRICAL CASES* 

II W MAYES, A M , M D , AND SILKA ULLIAN, Broouvn, Ned A ora 
I ram the Obstetrical Department of the Ucthodist Fpiscoptl Hospital 


D URIN G the past 20 years comparatn e- 
ly little attention has been paid to the 
sterilization of the birth canal pre- 
paratory to delivery, and there has been no 
general marked change m the morbidity and 
mortality figures De Lee (1918) has stated 
that one ^\oman m every 400 delivencs suc- 
cumbs to infection and ten times this number 
remain incurable invalids Statistics show 
that one-third of the mortality in the United 
States is due to puerperal infection 
An increasing amount of data, however, is 
tending to show that the birth canal is fre- 
quently contaminated by pathogenic or- 
ganisms Thus, Joetten (1912) examined loo 
cases and found that streptococci, which often 
were of the hajmolytic type, were present in 
67 per cent of the vaginal secretions 
Fncke (1914), working under Williams, 
examined 97 patients Of 50 clinic patients, 
streptococci were found on the vulva m 14 
per cent and in the vagina in 8 per cent Forty 
seven patients were examined in their homes 
and the vulva found to be contaminated with 
streptococci in 75 per cent The vagina was 
similarly contaminated m 55 per cent of the 
cases The low figures in the first series were 
attributed to the use of unsuitable culture 
medium 

Burt-White and Armstrong (1928) took 
vaginal cultures from 153 pregnant women 
and succeeded m isolating streptococci m 23 5 
per cent of the cases Organisms were ob- 
tained m 35 9 per cent under anaerobic cul- 
ture conditions Of these, many were haemo- 
lytic 

Bigger and Fitzgibbon (1925) sinularl> 
examined swab material from the vaginas of 
158 women, either on admission or shortlj 
afterward In the majority of these cases 
labor had already commenced Streptococa 
were present in 101 cases, but the hxmolytic 
type was found only twice m loS specimens 

>Thii study vas made possible hy the i 


The authors believe that the commonest form 
of puerperal sepsis is due to exogenous in- 
fection 

A study of cultures taken from 50 uteri at 
exsarean section by Harris and Brown (1927) 
gave positive results m 22 cases In 13 of 
these patients, there had been no vaginal 
examination The membranes had ruptured 
in 15 cases prior to the operation The 
authors are of the opinion that every patient 
m labor for more than 6 hours should be con- 
sidered potentially infected, since they were 
able to obtain pathogenic organisms from the 
uterus m all such cases 
Albert (1927) reports 20 cases m which cul- 
tures were taken from the placenta and fetal 
membranes immediately following caesarean 
section All the placenta cultures were 
negative The decidual cultures were all 
positive except one In 7 cases, streptococci, 
staphylococci, and pneumococci were found 
Hams (1922) reported the results of histo- 
logical examinations of 60 uteri In 23 of the 
specimens there was definite evidence of 
ascending infection, and many of the stained 
preparations showed bacteria These figures 
deal with late removal after a trial delivery 
Further investigation show ed that the number 
of infections depended on the length of labor 
A large percentage of amputated uten 
showed acute inflammation of the deadua 
according to Williams (1917) 

The work of Johnson and Siddall (1922) 
tends to show that the generally accepted 
preparation of toda> is not what it should be 
Walthard (1919) reported that positive 
cultures were obtained from ammotic fluid 
and uterine secretions m 15 cases at exsarean 
section 

In the report (1923) of the Committee of 
the Massachusetts Medical Societj , on mater- 
nal and infant welfare, it is stated that 
approximately one half of the deaths which 

come of the Lindridge Research Fuad 
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usual Thest. plates w crc incubated as bf*fi>rc 
In 2j of the 25 controls there iNas no pcrccpti 
ble dilTercnce in the amount of growth ol the 
staphylococcus which appeared in the smeared 
area and that which appeared beyond it In 
two cases the growth within the smeared area 
was \ery shghtiy less than that beyond, so 
little less, however, that it was considered 
negligible and large colonies de\ eloped in these 
areas also It was, therefore, concluded that 
50 little mercurochromc was earned o\cr to 
the plate that u would not inhibit the growth 
of any bvmg organisms which might be 
present 

CULTURED SWAD MATERUL 

Swab material taken from the skin of the 
perineum before the use of mcrcurocbrome 
and cultured gave pathogenic organisms in 
83 3 per cent of the cases I'athogcnic 
bacteria were similarly found rn the vagina m 
44 7 per cent, and of 55 cases m which mate- 
rial from the cervix was examined, 18 t pet 
cent yielded pathogens 

Results from the culture ol perineal and 
labial swab material after the use 0/ mcrcuro 
chrome and following deli\ cry may not be so 
reliable since there is a possibility of contami 
nation of the perineum by discharge of fjcces 
and shifting of sterile dressings In 140 cases, 
however cultures were taken from the skm 
m this region following delivery , and 25 9 per 
cent gave pathogens In joo cultures similarly 
taken from the labia pathogens were shown m 
28 per cent of the cases The labial region is 
often carelessly prepared, the depth of the 
folds interfering with proper cleansing 

The pathogenic organisms referred to in 
Ihetablesmcluded staphylococci, streptococa, 
and baallus coh 

Non pathogenic organisms also were found 
at times These organiams consisted largely 
of yeast and the bacillus vaginalis 


Only pathogenic organisms are considereil 
in this report 

It should here be pointed out that the 
apparent discrepancies m some of the tables 
dealing w ith the pathogenic bacteria found in 
different sites are due to the fact that it was 
often impossible to get a o^mplete set of cu1 
tures /fom each patient 

miMIPARX NERSUS» MULTIPART (TABLE l) 

There was a greater number of pathogenic 
bacteria found i»th m the cervix and vagina 
when the cultures were taken from thcprinu 
par®, while in the cultures from the mem 
branes, there were more positive pathogens m 
the mulliparc With the pnmipars the labor 
IS usually longer and more likely lo be op 
eratjvc, while in the mullipar® the labor is of 
short duration, the cervix is likely to be dilated 
and lacerated and very often the scat of 
chronic infection This would possibly ac- 
count for the higher percentage of pathogens 
obtained in the membranes 

VAGINAL VFRSUS RECTAL rVAMINVTlONS 

(table ir) 

From II patients there was only one post 
tivc pathogen found m 30 cultures taken 
following vaginal examinations This may 
be due to the fact that during the vaginal 
examinations, the perineal preparation, as 
well as the instillation, is repeated There 
was a low percentage of organisms following 
rectal examinations This sericb included a 
large majority of the spontaneous deliveries, 
while the cases with vaginal and rectal 
examinations included the cases of prolonged 
labor and other evidences of dystocia The 
cases with no examinations showed the high 
est average of pathogenic bacteria This is 
due to the fact that the labor was usually 
short and that the mercurochromc was in 
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TABLE III —DURATION OF I ABOR 


Duration o( labor in hours 
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Stilled too near the time of delivery It is im- 
possible to instill a patient properlj when the 
cervix IS retracted past the presenting part or 
if the presenting part is on the perineum The 
solution wiU not remain in the vagina nor does 
It come m contact with the cervix or the upper 
part of the vaginal mucosa Referring to 
Table V it will be noticed that the percentage 
of positive pathogens w as i8 18 per cent in 1 1 
cases which were instilled at the time of 
delivery 

At the present time w e are making a com- 
parative study of the effect of vaginal and 
rectal examinations on the morbidity follow- 
ing the use of the mercurochrome technique 
This will be published later 

DURATION 01 LABOR (TABLE III) 

The number of positive pathogens found in 
the vagina increased with the duration of labor 
possibly due to the contamination from with- 
out The patients almost insanably put 
their hands on the perineum during labor, as 
IS shown b> the stain on their fingers Bed 
clothes and rectal examinations ma> also 
lend to contaminate the perineum as labor 
progresses At the hospital we use no pro- 
tective perineal dressing during labor With 
the cervical cultures there is an increase during 
the second 6 hour period, but then a marked 


drop to 2 per cent followed by a slight in- 
crease to betw een 4 and 5 per cent for those 
cases in labor over 18 hours With the mem- 
branes there were 174 per cent pathogens 
when labor was less than 6 hours, again due to 
the fact that the mercurochrome did not have 
a chance to reach the membranes There was 
a marked drop in the second 6-hour interval 
and in 36 cases m labor over 18 hours, only 
one positive pathogen was recovered 

RUPTURED MEMBRANES (TABLE iv) 

With the vaginal cultures there was a 
steady increase m the pathogens found up to 
18 hours, and m 36 casts with the membranes 
ruptured over 18 hours only one pathogen 
was found In the cultures from the cervix 
the maximum number of pathogens was 
found at 12 and 18 hours, but in 36 cases with 
the membranes ruptured over 18 hours, there 
were only two positive pathogens Cultures 
taken from the membranes showed that the 
greatest number of pathogens was recovered 
in the period from 6 to 12 hours and m 34 
cultures when the membranes were ruptured 
in from 12 to 24 hours, only one positive 
pathogen w as found 

Ruptured membranes hav c been considered 
one of the great factors in the production of 
morbidity This is undoubtedly true when 
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CONCLUSION 

These results undoubtedly prove that 
mercurochrome does reduce the bacterial 
content of the birth canal during labor, and 
e\ en though the membranes are ruptured and 
labor prolonged, if the mercurochrome is in 
stilled regularly and properly, the number of 
pathogens apparentlj does not increase either 
in the cervix or the membranes 
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SODIUM \MYTAL-NirROUS OXIDE AN/ESTHESIA TOR 
THYROIDECTOMY 
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D epartmeat of Surgery ladisns Uaiversity Sehoslof Medicine 


S ODIUM am>tal (sodium iso amyl ethyl 
barbituratel has been introduced rc 
centlj as an anxsthetic agent, and a 
comprehensive clinical trial of it is still m 
progress We wish to present our opinion as 
to the ad\ antages w hich appear to result from 
the sodium am> tal nitrous oxide combination 
in th> roidectom> and as well to tabulate the 
patients’ reaction during and after admmis 
tration The first few experiences with ants 
thesia from this drug conv meed us how neces 
sary it is to ha\ e a high degree of control o\ er 
the anesthetic agent No matter A\hat an is 
thetic agent is used or m what manner it is 
administered, controllabilitj is of first imjnr 
tance For this reason just enough sodium 
amytal was given to induct sleep and nitrous 
oxide gas and ox>gen were used to control the 
depth of anesthesia 


From comparativclv small doses of sodium 
am} tal a light sleep was induced which was 
sufficient for preparation and prehramaD 
measures During actual operative manipu 
lations nitrous oxide gas with an unusuall} 
high component of ox}gen A\as given The 
c>anosis, which is often a part of satisfactor} 
nitrous oxide anesthesia, did not occur when 
a proper amount of sodium amytal had been 
given In our opinion this manner of using 
sodium emvtal and nitrous oxide gas makes 
an ideal anesthetic agent when marked re 
laxation is not ncctssarv for the successful 
performance of the operation Because of the 
flexibilitv of control and because of the ab 
sencL of both anesthetic depression and irn 
tdtion of the rtspiratoiy tract, the combintd 
use of sodium amvtal and nitrous oxide gas 
seems particularly well adapted to operations 
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Fig I tllustrates changes in blood pressure observed dunng intravenous administration of sodium am> tal injection 
of which occupied the initial to or 15 minutes on each curve Blood pressure at completion of operative procedure 
IS also indicated 


Upon the thyroid gland and upon the chest, 
because marked relaxation of the muscles is 
not important At least in so far as we are 
aware, these desirable features are not com- 
bined to the patient’s advantage when any 
other anesthetic agent is used We have 
found in our experience that ethylene is con- 
stantly followed by a distressing degree of 
laryngeal irritation and a most disturbing 
amount of mucus, in fact, this complication 
appeared so constantly in greater or lesser de- 
gree when ethylene was used that for a time 
we felt that some part of the operative tech- 
nique was at fault With ether anjesthesia the 
same complication occurred at times but not 
regularly While opinion differs widely as to 
the cause of this complication, it is agreed that 
It occurs frequently and is most undesirable 
In this senes of cases the presence of laryn- 
geal mucus as a postoperative complication 
occurred only twice and then in mild forms 
We have used sodium amytal combined 
with nitrous ovide anesthesia in 135 general 
surgical cases and in this report we wish to 
analyze in detail 27 consecutive cases of thy- 
roid surgery performed with this type of 
anaesthesia The series consists of 26 thyroid- 
ectomies (subtotal! and i double polar liga- 
tion performed at the Robert W Long Hospi- 
tal from February to August, 1929 
Sodium amytal was administered intrave- 
nously to 23 of these cases and by rectum m 
the 4 others Table I contains a summary of 
the dosage employed The dose of the drug 


given intravenously varied from 12 to 20 mil- 
ligrams per kilogram of body weight, how- 
ever, the majority received approximately 15 
milligrams per kilogram (i gram per 10 
pounds body weight) Vanations from the 
average dose were made at the time of injec- 
tion m accordance with the patient’s reaction 
to the drug Considerable latitude in dosage 
was found necessary due to individual differ- 
ences m reaction Effectiveness was observed 
to vary with age, general health, and rate of 
metabolism, and the dosage required to in- 
duce a light sleep m each patient was best de- 
termined by the rate at which the subject 
became unconscious at the time of injection 
The drug was given by rectum m 4 instances 
and by this route a dosage of from 20 to 30 
milligrams per kilogram was used There is 
much to commend this method of giving the 
drug, but in the event that a portion of the 
dose IS expelled subsequent dosage is difficult 
because the amount retained cannot be reck- 
oned exactly Also in the event of undue de- 
pression, the intravenous method is by far the 
safest, since the effect by this method is es- 
sentially instantaneous and the administra- 
tion may be stopped immediately If given 
rectally the removal of the drug would be a 
difficult if not an impossible procedure 
AU these patients received m addition to 
the sodium amytal a pre-operative dose of 
morphine— loto ismilhgrams (‘Ato^gram) 
This was combined witho 5 milligrams of atro- 
pine sulphate (1/150 grain) m 8 instances 




The patients received the sodium amj'tai in 
bed while they were still in their rooms and 
fell to sleep naturall> without noticeable c\ 
citement or apprehension When given into 
the vein it was administered immediately be 
fore the operation and from one to one and a 
half hours prior when given rectally The 
drug was prepared fresh in lo per cent solu 
tion by mixing dry crystals with triple dis 
tilled water W^hen the mtra\enous method 
of administration is used, considerable arcu 
latory depression is observed if the rate of 
injection exceeds lOo milligrams per minute 


In this senes lo to 20 minutes were allowed 
(or the injection 

Observations of the blood pressure during 
the intravenous administration of the drug 
were made m a few cases of this senes, and 
showed a rather constant fall, amounting on 
the average to 3 $ millimeters of mercury m 
the systolic and lo millimeters in the diastolic 
readings, during the time of injection After 
the injection had been completed, a rise of 
from 1$ to 20 millimeters was usuallv ob 
served, and m all cases the pressure was 
maintained at approximately a normal level 
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throughout the operation Figure i illus- 
trates the different types of reaction which 
were encountered m our series Case 2 is the 
most typical 

Transfer to the operating room was accom- 
plished with the patients in a light sleep and 
free from excitement 

Nitrous oxide gas and oxygen were used as 
a supplementary an-esthetic It was found 
that relatively low percentages of this gas 
produced satisfactory anaesthesia The great 
majority of cases received from 75 to 85 per 
cent nitrous oxide, and a few as low as 65 to 
75 per cent With such mixtures, excellent 
anaesthesia was maintained on these patients 
and cyanosis was completely eliminated with 
one exception This patient (Case 6), a young 
woman acutely ill with toxic thjroid symp- 
toms, had a double ligation of the supenor 
poles A slightly larger dose of sodium amytal 
would have been more effective 
Immediately after the operation the pa- 
tients began to awake slowly and the effect of 
the amytal was fortified by small doses of 
morphine to produce a quiet sleep from which 
they could be aroused if necessary When 
aw akened the> co-operated in a rational man- 
ner Also there w as freedom from nausea and 
vomiting which is frequently observed m the 
operating room after operation following ni- 
trous oxide and ethjlene anassthesia No evi- 
dences of postoperative mama or excitement 
were encountered Prolonged sleep did not 
occur after any of these anaesthetics 


The postoperative course in general was 
good in this series There were no deaths 
The pulse rates were elevated to 130 or 140 in 
most instances, in only two cases were rates 
as high as 150 seen Temperatures varied 
from 100 to 102 5 degrees, a few were as 
high as 103 degrees In one patient a re- 
action occurred following the intravenous 
injection of normal salt solution, and during 
this time a temperature of 108 degrees was 
reached 

The only complication seen was auricular 
fibrillation which occurred in 5 cases All of 
these were controlled satisfactorily with 
digitalis 

SUMMARY 

In this small series of thyroid cases, we be- 
lieve that the pre-operative preparation of 
the patients with comparatively small doses 
of sodium amytal (seldom exceeding 15 grams) 
renders the patients free from apprehension 
of the anesthetic and the operation In addi- 
tion adequate anesthesia is obtained with 
smaller amounts of nitrous oxide and a pro- 
portionately larger amount of oxjgen, thus 
largely obviating cyanosis Also the post- 
operative course of the patients is free from 
nausea, vomiting, and laryngeal mucus 

Since It IS highl> desirable to have as much 
control as possible of the anaesthetic agent, we 
believe that the intravenous method of ad- 
ministration affords the greatest degree of 
flexibility when loss of consciousness is de- 
sired 
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THE ErrECTS or SODIUM AMYTAL 
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HE therapeutic usefulness of barbituric 
acid derivatives as hypnotics was first 
demonstrated by Fischer and v Mcnng 
in 1903 The one under consideration, iso- 
amyl ethvl barbituric aad, commonly called 
amjtal, was first prepared m 1923 (Shonle), 
and has been used as a laboratory anxsthetic 
for the past 7 years (5, 10) Recently, Zerfas, 
McCallum, Shonle, Swanson, Scott, and 
Clowes have shown that it may also be used 
as a general anesthetic in man Amy tal was 
first employed clinically at Indianapolis 
{12, 20 21) and at present is being used m 
many clinics Its increasing use, therefore, 
makes it desirable to know as much as possible 
concerning its more intimate pharmacological 
actions Accordingly, we have investigated 
the effects of the substance upon the func 
tion'i of the liver and kidneys, the reaction, 
alkali re«erve, and concentration of the 
blood, and the body temperature in dog and 
man 

LIVER function 

The method employed for testing the func- 
tion of the liver was that of Rosenthal and 
White, which depends upon the removal 
of bromsulphthalein from the blood by the 
liver The results are shown in Table I 
In the experiments upon dogs the doses of 
amytal varied from 40 to 60 milligrams per 
kilogram of body weight In the first 3 of 
these the sodium salt was prepared m the 
laboratory and giv en mtraperitoneally , where 
as, with the remaining 10, the drug used was 
the already prepared salt, administered m 
travenously It will be seen that in only two 
instances was there as much as a 20 per cent 
retention of dy e in the blood 24 hours after 
amytal, m the majority there was very much 
less Normal animals show about 5 per cent 
dye retention It will also be seen that there 
is no evidence of delayed liver damage In 
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the human cases (done at the Western Divi 
Sion, Montreal General Hospital), m spite of 
the fact that small quantities of inhalation 
anxsthetics were used in each, there was no 
dye retention 24 hours after the admmistra 
tion of 1 gram of amy tal 

These results show that so far as hepatic 
function IS concerned, amytal compares well 
with some of the inhalation anesthetics 
Rosenthal and one of us (2, 14) have com 
pared the effects of chloroform, ether, nitrous 
oxide, and ethylene on the liver, using the 
dy c method 1 he act ion in the case o( chloro 
form IS particularly marked Chloroformim 
pairs liv er function for 8 day s w hen giv en for 
half an hour and for 6 weeks when adminis 
tered for 2 hours When anesthesia is pro 
duced by ether, liver function is only slightly 
depressed after 24 hours (15 per cent dye re- 
tention) and is again normal after 48 hours 
Rclativ el> , then, and of practical importance, 
the harm done by sodium amy tal to the hv er 
would seem to be negligible 

r\te of secretion and COSirOSlTION OF 
THE URINE 

Six experiments were conducted on dogs 
with bladder fistulT, according to the method 
of Stehle and Bourne The urine was collected 
as It was secreted, urea determined by the 
method of Stehle and phosphorus and 
chlonne by the micro method of Pregl 
Table II is an example of the results obtained 
in the 6 experiments In four instances 60 
milligrams per kilogram and in two 50 milli 
grams per kilogram of amytal were used 
Administration v\as by vein m all cases but 
one, in which the drug was given mtrapen 
toneally It will be sten that anuria docs not 
occur but that there is a very definite degree 
of oligurn The quantity of urea excreteil 
per minute by the kidney is lessened, but its 
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percentage is increased Phosphoric aad 
e'Ycretion is always increased, sometimes to a 
much greater extent than m the protocol 
given Variations in chloride excretion are 
more irregular than in the case of urea, but 
in general resemble the latter 
Some observations have been made on man 
at the Western Division of the Montreal 
General Hospital The bladder was emptied 
and washed the evening before operation 
The urine passed thereafter was kept and 
added to that obtained at the next cathe- 
terization, just before the administration of 
the drug Catheterization was repeated 
shortly after the operation, and again 24 
hours later It will be seen from Table III, 
which IS a fair example of three such expen- 
ments, that the results obtained resemble 
those with dogs 

It is evident that little or no damage is 
done to the kidney, for although there is an 
oliguria and a reduction m the quantities of 
urea and chlorine excreted, yet there is a per- 
centage increase in these materials, winch 
would imply active kidney function It will 
be shown below that sodium amytal produces 
a blood dilution which would ordinarily be 
expected to cause an increased urine flow 
That the opposite occurs is difBcult to explain 
at this time The decrease may merely be 
the result of a lowered blood pressure 

These results are somewhat different from 
those obtained with ether (18) In ether anaes- 
thesia there is complete anuria or very marked 
oliguria Urea and chlorine excretion are so 
much depressed that in spite of the oliguria 
the concentrations of these substances also 
dimmish The increase in phosphoric acid 
which occurs following both ether and amytal 
anaesthesia is more marked in the case of the 
latter and is probably, as m ether anaesthesia, 
involved in the acidosis now to be described 

THE REACTION AND ALKALI RESERVE OE 
THE BLOOD 

The carbon dioxide combining power of the 
plasma was determined by the method of 
Van Slyke and Cullen and the hydrogen-ion 
concentration values by that of Dale and 
E\ ans Charts I and II show the results ob- 
tained It will be seen that following the 
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eruAH 

I Male 64 Lilopania Appendectomy t pam sodium amytal 
some DiUoua oxide and a little ether Morphine before and after No 
dye retention in >4 hours 

t Male d6 lulogTains Trephinms and curetting humeru> t gram 
sodium amytal some nitrous oxide and oxygen hlorphine before and 
after No dye retention m 24 hours 

3 Female Double salpmgo-oophorectomy i mam sodium amytsi 
some utrous oxide and a litOe ether Morphine before and after No 
dye retention in S4 hours 

administration of amytal, the blood bicar- 
bonate increases to a slight extent, except in 
one instance m which it rose from 39 5 vol- 
umes per cent to 53 7 \ olumes per cent In 
this case, however, the dog was markedly 
anaemic (corpuscle volume 23 9 per cent) 
In every case following the administration of 
amytal, the hydrogen-ion concentration of the 
blood increased, the pH values falling o i to 

0 2 unit This increase m the hydrogen-ion 
<x>ucentration of the blood is maximal about 

1 hour after the drug is given, but in one ex- 
periment it had not begun to fall again at 
the sixth hour Hines, Bo>d, and Leese have 
also recorded a slight increase in the hjdro- 
gen-ion concentration of blood m amytal 
anajsthesia However, in their experiments 
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glucose solution ^vas injected continuous!) 
This ma) account for the somewhat smaller 
effects which thc\ obscr\c(l 
The acidosis atcompan)ing am)tal mas 
thesia differs from that observed m ether 
anesthesia in that the latter is accompanied 
by a lowered plasma bicarbonate while the 
former is accompanied b) an increased bicir 
bonate Some additional factor, therefore 
seems to be in\ olved in the acidosis of am> tal 
anaesthesia, which is not present, or at an> 
rate important, in ether anTsthesia This 
factor ma) be the greater respirator) de 
pression produced b) am) tal Thus the high 
carbon dioxide tension of the blood ma) be 


compensated in part b) a migration of base 
into the blood Experiments of Iljort and 
Ta)lor indicate that such a migration prob 
abl) occurs in morphine narcosis in which 
respirator) depression is also profound The 
increase in the h) drogen ion concentration of 
the blood is probabl) due in part to a dis 
turbmee in phosphoric aad metabolism as 
reflected b) the increased phosphorus excrc 
tion It is possible that mxestigation would 
rcxca! a concomitant increase of lactic acid in 
the blootl, since the metabolisms of the two 
are \er) closel) related 
Koehler, Brunquist, and Loc\enhart ha\e 

shown that anoxTmia produces amorc marked 


TADLE II— URINALYSIS— BL\DDFRriSTUL\ DOG * WEIGHT 8 6 KILOGRAMS 
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acidosis than has been observed m any 
other condition, but v,e cannot attribute the 
aadosis in our animals to this factor alone 
In every case following the injection of aro> tal 
the condition of the dogs was observed closel> , 
and upon the slightest sign of i^anosis, as 
evidenced b> blueness of the tongue, oxygen 
was given intrapharangeallv, a good color 
being maintained throughout the experiment 
We are inclined, therefore, to attribute the 
acidosis following the administration of 
am>tal to phosphoric acid and possibly to 
lactic acid as suggested above, anoxaemia 
being a small and perhaps insignificant factor 

BLOOD CONCE^TRATION 

Blood solids were determined by weighing 
a small amount of blood, as drawn, before 


TABLE III — URINALXSlS, CASE 2, MiSS M, 
AGED 22 ^EARS — ^APPENDECTOUV , RETRO* 
C^CAL, DIFFICULT 


Surnplc 1 

urea per 
■ minute* 

pbospho 

' minute* 

Mgms 1 
chloride 
per ' 
minute* 

Kemarks 

Cootrol period j 
(r 2 hour sample) *| 

S 466 

4640 

752 


Ansesthetic pen id 
{4 hour sample) 

3 7P2 

j 3382 

I 045 1 

i 

Supplemented by 
some ether 

No morphine or 
atropine 

Post anaesthetic 
period (24 hour 
sample) 

poss 1 

77SJ 

1 

1 oos 1 

Morphine gr 1/6 
borne water but no 
food 


S gTims sodium amyul in lo p«r cent aqueous solatioa latrn 
venously 


and after drying to constant weight at no 
degrees C Corpuscle \olume was deter- 
mined by centrifuging oxalated blood in 
graduated tubes Twelve experiments were 
done (Table IV) and with but a single excep- 
tion, the blood showed a definite degree of 
dilution after the injection of sodium amytal, 
the maximum hydraimia occurring about i 
hour after the administration of the drug 
The contrast with ether, which produce 
a marked blood concentration, is striking 
Hines, Boyd, and Leese have reported in- 
creases in hemoglobin m amvtal anesthesia, 
even when glucose solution was being ad- 
ministered We are at a loss to explain 
this 

Frequentlj in the course of other work in 
this laboratory in which luminal was used as 
a general anesthetic m dogs, it was noticed 
that the spleen often increased enormously in 
size, due, possibly, to an accumulation of 
corpuscles within it It is possible that the 
same occurs with amytal (both drugs being 
dosely related) thus decreasing the solid 
constituents of the arculatmg blood In other 
words, the hydremia following sodium amytal, 
far from implying an increase in blood vol- 
ume, may actually imply a decrease There 
may be some connection between such a 
decrease in blood volume and the oliguria 
noted earlier, but to explain the latter satis- 
factorily IS impossible without further in- 
vestigation 
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ConlTol 

1 hour ifler unytal 

2 hours slier imytal 
Coslrol 


TABLE 1\ 

ni«od (oUds per ccti 


Corpuscle \o1ume per c< 


I hour sfter emyUl 
3 hours alter amyUl 
Control 

I H hours alter amyul 


I hour after amylal 
Control 

I hour after amytal 
Control 

I hour after amytal 
eU hours alter amytal 
Cortrol 

1 hour after amytal 
it, hours after amytal 
Control 

7H hours after amytal 
Control 

I hour after amyUl 
5 hours after amytal 
aj hours alter amytal 

Kectal temperature lepers oentipa le 

Control 

IS minutes after amytal 
1 noui aitet amytal 
3 hours after amyul 
Control 

IS nunuies after amytal 
t hour aflP amyUl 


47 S 
« 6 


io 7 

46 0 



BODY TEUPERATURF 

Deuel, Chambers, and ^^llhorat ha\csho%\it 
that the administration of am) tal produces a 
fall in bodj temperature from 2 to 3 degrees 
During the course of our work, t\e ha\c taken 
the rectal temperatures of our animals before 
and after amytal (Table IV) and can confirm 
this Obviously, owing to the general quies 
cence of the animal and the decreased metabo 
lism, a fall in bod> temperature is rather to 
be expected 

SUililARY 

Sodium amytal has very little action upon 
liver function as determined by the bromsul 
phthalem test, companngfavorably with ether 


m this respect It deprcbses unne formation 
much less than ether Ihe combined carbon 
dioxide and the h> drogen ion concentration 
of the blood are increased, the former change 
being due possibly to the depressed respira 
tion and the latter to disturbed phosphoric 
lactic acid metabolism H>drccmia and a fall 
of bod} temperature also occur 
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TRIBROMETHYL ALCOHOL (AVERTIN) ANESTHESIA' 

CHARLES S WHITE, M D , F A C S , a\d JOSI TH KREISCLMAN, M D , WASin c.to'I 


P RESENT day surgery requires a wide 
range of anECbthetic agents In certain 
surgical procedures and m the presence 
of various pathological conditions, the desir- 
ability of general anaisthesia by rectal admin- 
istration IS quite evident In 1923, Wilistaetter 
and Duisberg succeeded in synthetizing tn- 
bromethyl alcohol (knoivn commercially as 
a\ertin), which is well adapted for this pur- 
pose Over 150,000 cases of tnbromethyl al- 
cohol anaisthesia have been reported in the 
European literature From a review of these 
records and from our own experience it seems 
to us that we have acquired a valuable new 
anesthetic for use in certain cases 
In tnbromethyl alcohol we have an anaes- 
thetic which produces unconsciousness m a 
most satisfactory manner When combined 
with light gas aniesthesia, the relaxation is 
usually adequate The duration of the anaes- 
thesia IS sufficiently prolonged, and no un- 
pleasant postoperative complications have 
been observed 

Without attempting compansons with other 
anaesthetics, we believe tnbromethyl alcohol 
is entitled to a very high rating in respect to 
salety Deaths have been reported under its 
use, but these were due almost entirely to 
improper administration and overdosage, both 
of which errors are now being eliminated by 
riper experience While the relatively small 
number of our cases does not permit us to 
speak authontatisely, from our general ex- 
perience with gas, ether, and their combina- 
tions, wc do not hesitate to express the opinion 
that tnbromethyl alcohol is equally as safe 
Although ether anaesthesia produces un- 
consciousness, It apparently protects none of 
the brain cells against exhaustion from the 
trauma of operation The anaesthetic gases 
are said to produce about one-fourth the ex- 
haustion after equal trauma, according to 
Gwathmey It is impossible to estimate the 
amount of damage inflicted by the psvchic 
shock m some patients, particularly children, 
immediately preceding and during the induc- 


tion of anaesthesia With preliminary morphine 
medication, the proper dosage of tnbromethyl 
alcohol, light gas anesthesia, and infiltration 
with novocam, perhaps the most complete 
brain block is produced 

DESCRIPTION 

Tnbromethyl alcohol is a white crystalline 
substance, soluble m water at 40 degrees C 
(104 degrees F ) up to 3 5 per cent As the 
powder dissolves rather slowly m water, tn- 
bromethyl alcohol IS usually employed in the 
more con\ enient form of a concentrated solu- 
tion in amylene hydrate, containing i gram 
m each cubic centimeter If solutions are 
heated above 45 degrees C (113 degrees F), 
tnbromethyl alcohol decomposes by the liber- 
ation of hydrobromic acid and the formation 
of dibromacetaldehyde (a toxic irritant to the 
intestinal mucosa) 

PREPARAHON AND ADUlNlSTRAflON 

The evening before operation a cleansing 
enema should be given Special measures to 
empty the intestines on the day of operation 
should be avoided, as fluid in the bowel may 
retard ab^-orption Before the operation, mor- 
phine may be given as m preparation for gas 
an-esthesia 

The amount of tnbromethyl alcohol to be 
administered is calculated according to the 
weight of the patient Our dosage has varied 
from 75 milligrams to 120 milligrams per kilo- 
gram of body weight, the average being 100 
milligrams per kilogram In estimating the 
dosage, the weight of the patient is taken as 
the index, and the dosage is then varied ac- 
cording to the experience of the aniesthetist 
Routine calculation of the dosage on the basis 
of body weight should not be practiced It 
has been found that children and young adults 
require relatively larger doses than older per- 
sons On the other hand, the obese, the de- 
bilitated, the aged, and patients with impaired 
elimination should receiv e less than the aver- 
age dose estimated by weight 
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In preparing solutions, accuracy in e\ery 
particular is essential We ha\e emplo>cd n 
3 per cent solution, but a 2 5 per cent solution 
IS nou generall) preferred It is important 
that distilled water be used, and that the 
solution should not be subjected to a tempera 
ture higher than 40 degrees C (104 degrees 
F) Otherwise tribromethjl alcohol is de 
composed with the formation of h>drobromic 
acid and dibromacetaldehjde, which are \cr> 
irritating to the intestine Neither should the 
solution be allowed to cool, since this nia\ 
cause crystallization of the drug and thus 
render the injection ineffectiie I he rini:>he<l 
tribromethyl alcohol solution should alwa\s 
be tested before it is administered by adding 
to 5 cubic centimeters a few drops of a 1 1000 
aqueous solution of Congo red The resulting 
color should be a clear orange red, without 
any bluish or \iolet tint fthe latter indicating 
decomposition ) 

One half hour before operation the solution 
of tnbromethyl alcohol is introduced into the 
rectum by means of a small rectal tube The 
tube IS remotetl and the patient is allowed to 
remain undisturbed until sleep occurs 

ACTION 

\\hen injected into the rectum tnbrom 
ethyl alcohol is absorbed by the mtesliml 
mucosa more rapidly than the water in which 
It IS dissol\cd The absorption is fairly rapid, 
totaling 80 per cent m the lirst 20 minutes, 
and 93 per cent within the tirst 2 hours No 
local irritation of the rectal mucosa has been 
observed from the use of a properly prepared 
and tested solution During anTsthcsia the 
concentration of tnbromethyl alcohol in the 
blood IS 6 to 9 milligrams per cent 

Detoxication of tnbromethy 1 alcohol occurs 
m the liver through the formation of a com 
pound with gKcuromc acid the resulting 
product being eliminated bv the kidneys 
Straub recovered 81 per cent of the drug m 
this combination from the urine within 48 
hours, and Parsons obtained 72 per cent in 
the same period Slight traces of bromine 
have been found in the perspiration, but not 
in the fxces or in the expired air 

Respiration is superhcial m tnbromethyl 
alcohol anTsthesia, but in cases of dyspnoea, 


the respiratory center is not materially af 
fcctcd The heart IS evidently not influenced 
by the average anxsthetic dose The pulse 
rate is practically normal, and there is usually 
little change in blood pressure, although oc 
casionallv a fall up to 20 millimeters occurs 
(\Vc observed 2 cases of marked fall m blood 
pressure without apparent shock ) 

In from 3 to 10 minutes after the rectal 
administration of tnbromethyl alcohol solu 
twn, steep occurs without a preliminary stage 
of excitement The patient retains no rcco! 
lections of the induction of anxsthcsia Re 
turn to consciousness is almost always un 
eventful, as the awakening from a natural 
sleep In 7 per cent of our cases a generalized 
tremor was noted dunng induction, or before 
the return of consciousness This occurred 
only during light anrsthcsia There was no 
nausca or vomiting m 78 per cent of cases 
Catheterization was required in 6 per cent of 
the series, once following hamorrhoidectomy 
and twice after jiclv ic operations Tor 25 per 
cent of the operations (mostly minor proce 
durcs) no supplemental anarsthesia was re 
quirerl Patients withstood even hamorrhoi 
dcciomy and penneal operations well without 
supplemental anTsthcsia, and were remark 
ably free from postoperative pam 

AN tSTIIESIA 

The outstanding feature which makes tn 
bromctliyl alcohol a remarkable agent is the 
case with which ana-slhcsia is produced No 
anasthctic with which wc are familiar ap 
proaches it in this respect It is now possible 
to prorlucc unconsciousness without the pa 
licnl being aware that an anasthetic is being 
given The patient falls asleep m3 to 10 min 
utes without mental or physical excitation, 
and usually recalls the experience only vague 
l> and then as a pleasant one Thus, sur 
gtry has been divorced from much of its terror 
1 nbromethv 1 alcohol is a boon to the axcitable 
and apprehensive patient, and especially to 
children 1 1 has filled a great v oid m pediatric 
surgery A child is given the small tnbrom 
ethyl alcohol enema in bed without any dis 
turbance, and in a few minutes falls asleep 
without excitement and without being aware 
of the impending operation 
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The initial stage of tribromethjl alcohol 
anesthesia usually lasts from i}/2 to 2 hours 
The relaxation under tribromethyl alcohol 
alone is generall> sufficient for all minor op- 
erations and sometimes even such major ones 
as amputation and hermoplasty In abdomi- 
nal ^\o^k, however, ^\e prefer supplemental 
anesthesia with ethylene (or nitrous oxide) 
and oxygen, or with novocain, locally The 
necessity of complete relaxation cannot be 
over-emphasized because much postoperatixe 
shock, ileus, and even infection can be as- 
cribed to an unyielding abdomen Further- 
more, more time is consumed and more 
trauma inflicted when the abdomen is rigid, 
thus contributing to postoperative morbidity 
We have had but one failure, and that was 
due to improper preparation of the patient 
In this case the rectum was distended with 
fluid when tribromethyl alcohol was admin- 
istered, and the entire rectal contents were 
expelled We have not found it necessary to 
stop the anaesthetic or to resuscitate a patient 
in our series On the other hand, we have 
been impressed by the freedom from cyanosis 
(the patient being watched carefully to pre- 
vent mechanical obstruction), sweating, and 
marked fall in blood pressure, which are com- 
mon with other anesthetics 

POSTOPERATIVE STAGE 
As a rule, patients lea\ e the table dry, pink, 
and warm The wet pallid skin that is oc- 
casionally seen after ether, spinal, or e\en 
local anesthesia is entirely absent 

At the end of the initial stage of the anes- 
thesia the patient reacts, and may complain 
of pain, thirst, or hunger, upon being relieved 
with morphine, he falls asleep again for sev- 
eral hours During this period there is no 
nausea, vomiting, or motor restlessness, there 
is less postoperative distention and less ab- 
dominal pam than after other general anes- 
thetics Patients who previously had 7 or 8 
anesthetics stated that the> experienced much 
less discomfort with tribromethyl alcohol and 
preferred this type of anesthesia 
Hemorrhage during or immediatelj after 
operation has ne\ er been a source of concern 
Not a single patient has complained of 
rectal irritation, nor haae the nurses in at- 


tendance recorded sanguineous or mucous dis- 
charge from the bowel Two patients have 
had three successive tribromethjl alcohol 
anaesthesias within 7 to 10 days without unto- 
ward effects 

There has been no unusual delaj m healing 
of the wounds, and the patients, generally, 
have left the hospital on the appointed .day 

Comparative changes in avertin an-esthesia 


in operative cases 

No 0/ Average change 
cases after operation 

Red blood ceils 

20 

— 122,400 

Wliite blood cells 

19 

-f'6,242 

Ilxmoglobm 

20 

-I 3 

Clotting time 

5 

No change 

Blood sugar 

10 

+3 mg 

Non protein nitrogen 

9 

+4 S 

Chlorides 

8 

—5 3 

Carbon diotide 

4 

-8 

Pulse rate 

20 

+5 

Respiratory rate 

Blood pressure 

20 

+3 15 

Systolic 

20 

+4 S 

Diastolic 

20 

-34 


In our senes there was nothing noteworthy 
m the urinary findings A trace of acetone 
was found in 5 cases, but only m i specimen 
from each patient (Gwathmey reports this 
finding in two ether senes, m 88 5 and 26 per 
cent respectively ) 

The blood examinations were about 24 
hours after the amesthesia, while the records 
of the pulse and blood pressure were taken at 
the beginning and end of anesthesia 
In only 22 per cent was nausea or vomiting 
present This is a v ery much low er percentage 
than w e hav c had in ether and gas anesthesia 
The remote effects of tribromethyl alcohol, 
if such there are, can scarcely be intelligently 
discussed, as only about 7 months have 
elapsed since we initiated its use, but if the 
toxicity IS serious, we should expect to find 
such evidence in damage to the liver or kid- 
neys, as they are the chief organs involved in 
the elimination of the drug We are not cog- 
nizant of a reliable test of liver function, but 
we can approximate kidney damage by the 
unne examination Recent examination of 
the urine of some of the earliest cases faued to 
show any essential change in the urine 

COVTRy\-Us DICATIO vs 

Avertin an'esthesia is contra-indicated in 
(i) severe diseases of the Uver and kidneys 
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(.tnbromethyl alcohol is detoxified m the 
liver and it is nearly all excreted through the 
kidneys), (2) advanced pulmonary tubercu- 
losis, (3) ulcerativ e diseases of the rectum and 
colon, (4) extreme cachexia, and (5) acidosis 

In deh>drated and elderly patients tn 
brometh)! alcohol should be used with great 
care It is especially well tolerated m hyper- 
thyroidism In the presence of hypothyroid 
ism It has been suggested that the ddayed 
elimination might be hastened by the admmis 
tration of thyroxin 

authors’ series 

We have employed tnbromethyl alcohol in 
over 500 cases, but only the first too cases 
have been used as the basis of this report 
The major operations were for the following 
conditions appendicitis, 41 , hernia, 14, goiter, 
4, gall bladder or gall duct disease, 12, intcs 
tmal obstruction or neoplasm, 4, uterine tu 
mor, 4, gangrene of the leg, 2 The remainder 
(19) were minor surgical procedures 

The dosage has been conservative, no effort 
having been made to complete anesthesia 
with tnbromethyl alcohol alone, as this was 
deemed unwise and not without danger 
Marked cyanosis has not occurred in any 
case This is attributed to the fact that we 
used a light dosage, the patients have been 
watched carefully, and a clear air way has 
been maintained at all times 

CONCLUSIONS 

Anaesthesia can be induced with tribrom 
ethyl alcohol in an almost ideal manner Con 
valescence is more comfortable and there is 
less nausea and vomiting than with other 
general anaesthetics In our opinion tnbrom 
ethyl alcohol has a definite place among the 
anaesthetic agents now available 

A rev lew of the foreign literature leav es one 
confused if an effort is made to evaluate tn 
bromethyl alcohol as a general anaesthetic 
When used alone for deep anxsthesia, its use 
lb attended with danger, but when used as a 
basic anxsthetic, it is probably one of the 
safest agents for anxsthesia We feel that the 
use of tribromethy 1 alcohol with gas or novo 
cam, combines m the highest degree, excel- 
lence and safety in anxsthesia 


We stress the fact that no anxsthctic is 
absolutely safe, and the same precautions 
should surround the administration of tn- 
bromethyl alcohol that attend the use of any 
other anaesthetic Carelessness will be pe- 
nalized by morbidity and mortality A con 
saentious regard for the safety of the patient 
demands the services of a well trained anxs 
thetist in every major operation 
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tiR JO The stomach is sectionni verticaUy from the lesser to the RrcHer cur\a 
ture Mou the ulcer Here a constnetor has been placed on the stomach but that is 
not necessary It is sulTicient to place one forceps at the top and one at the bottom 
of the line of section and cut from one to the other 
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B y ulcers of the sup>enor third of the stomach 
ve mean an\ ulcer between the boundar> 
of the middle and upper thirds of the 
stomach and the cardia Nineteen per cent of 
gastnc ulcers are included in this dass Such 
ulcers are often perforating and are particularK 
frequent in men between 50 and 60 \ears of age 
The^ aremanA times assoaated with ulcers loner 
in the stomach or in the duodenum Because of 
the anatomical form of this special ^•anet> of ul- 
cer, surgical treatment is not alwa\‘s easv and 
the most ardent ad\ocates of re:^ectlon hesitate 
to undertake it under such bad conditions Re- 
section b^ the usual method is difficult because 
of the height of the focus, and because it is not 
eas\ to establish an anastomosis beneath the dia- 
phragm on such a small gastnc stump (Fig i) 
That IS wh\ ^^e propose a method of re=ecUon 
which a\oids this difficultj A\e ha\e been using 
the lechmque to be descnbed for se\eral \ears 
and so far it has gi\en good results 
The operation is a groo\e resection which ful- 
fills the double indication of all stomach resec- 
tions (i) excision of the ulcer and adjacent parts 
and (2) removal of the secreting part of the 
stomach In addition it lea%'es a gastnc stump 
suffiaentlv large to prevent too great functional 
disturbance and b\ transforming the stomach 
into a tube it re-establishes the gastro-inteslinal 
tract 

e would like to emphasize the value of this 
method It should be used sj'stematicalli and 
not as a last resort in cases m which the ulcer 
IS situated high We are using this technique 
more and more even in cases of ulcers which are 
situated in the middle third of the lesser curva- 
ture and m which the stomach is not readih 
mov able 


iTcnsiQUE 

After section of the duodenum and liberation 
of the stomach, the latter is divnded along a line 
which starts from the greater curvature at the 
boundarj between the antrum and the bodj and 
passes upward in the direction of the lesser curva- 
ture At about the place where the upper third 
meets the lower two-thirds, the direction of the 
resection is changed so that the line of masion 
passes to the left side of the cardia, descnbmg a 
curve which encircles the ulcer and the tissue 
immediateh adjacent to it The resected part of 
the stomach includes, as has been stat^, the 
pvlorus, the antrum pjlon, and the leaser curva- 
ture of the stomach on which the ulcer la located 
(Figs 2 and 3) 

The operation mav be done in one stage b\ 
making the entire inasion at one time but 11 it is 
hard to free the stomach or if the boundanes of 
the ulcer are not verj diatinct, it is easier to use 
two stages In the first stage the stomach is 
sectioned completeh along the line joining the 
greater and leaser curvatures, w hile m the second 
stage the curved Ime is sectioned (Figs 20 and 
21) 

The detaila of the opieration are as follows 

Incision of fhe ^aU A median incision exlend- 
mg from the ensiform process to the umbilicus is 
used If It 15 necessarv, and it often will be, a 
branch mcision mav be made perpendicular and 
to the left, which gives verv free access to the 
region e do not advise chondral or coatal re- 
sections which become infected easilv and result 
in weak walls (Figs 4 and 5) 

Exploration ard liberation of tJ e slotrach The 
poatenor surface of the stomach is reached either 
bv pushing the insertion of the great omentum 
from the greater curvature with compreaaes or 
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Ftg I The operation subtotal gasCrectQm> with long 
loop anastomosis and complementary je]unojejunosloin> 
is not to be advised because it i» too hard to perform 



Fig 3 Groove resection of same type of ulcer com 
pleted by a P^an s anastomosis 



l«g3 Oneniion of choice~-Rroove}!astrcclom} which 
Kcvmpictcii by a prrcoltc Ifiha anastomosis with a short 
loop 



Fig 4 L incision turned to the left Fixation of the 
operative fields 
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Fig 9 Search far the coroniirv arUr\ The left indeT 
finger is inserted between the lesser curvature and the 
pulsating cord i Stomach near the lesser curvature t 
sectioned small omentum j coronar> artery seen through 
the tran parent mesocolon 


r>g lo Linalion of He coronary arlerj The suture 
earner gliding along the indee finger perforates the les»cr 
omentum The thread is properly placed 
Iig II Dissection of the perforating ulcer at the 
pancreas 


b\ detaching the omentum from the colon by 
section The latter method seems preferable lo 
us because it is more elegant and more anatomi 
cal It separates and sections rather than tears 
Jloreover, it is bloodless and docs not require 
the man> ligations that ire necessar> after other 
methods also stumps of omentum that ma\ be 
come more or less infected and cause adhesions 
are eliminated (Fig 6) 

this stage the ulcer is examined more thor 
oughlv, Its exact situation is determined, and its 


size and (he extent and kind of adhesions to the 
adjacent planes are noted 
'ifclion e/ the diiodoium I ven m the operation 
of gastropxloric resection, it has alwaxs seemed 
to us prcfenble to section the duodenum first, 
but m cases m which the ulcer is situated high 
this IS absoIutcl> necesxarx in order to liberate 
and section the stomach, there is no choice The 
attachments of the omentum to the upper and 
lower borders of the duodenum are dixidcd with 
a bistourx or scissors, particularlj the upper part 



stance 

Fig 13 The contents of the stomach are evacuated 
through the opening by meins of an electrical aspirator 



of the pancreas 

Fig 14 The stomach is dissected free b> means of a 
tampon which is mounted on forceps 

rfe 15 As the adhesions become firmer scissors arc 
taken tn section them 
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Fjr 17 The anlenor surface is sectioned with scissors 
\ Chaput s forceps 15 placed at the angle whew the m 
CJSion turns 
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Fig jS Appearance of stomach when resection is com 
p'etw and 0! the part that has been i'emo\ed 



ig Ifow to place the moonng suture to prevent 
retraction of the stump of the stomach toward the con 
cavil> of the diaphragm 
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Fig 31 Ulth a bistoury the operator (races tbe limits 
of the resection, first on the anterior and then on the 
posterior surface of the stomach The etcision includes 
the ulcer ond the adjacent indurated tissue Delow nec 
es»ary aspiration of the stomach contents No clamp can 
be applied 

of the right border of the great omentum which 
IS cut between two ligatures, care being used not 
to injure the serous covering of the intestine The 
vessels that bleed are caught with forceps par 
ticularly the p>loric arterj Then two strong 
forceps are placed parallel on the ju\tapyloric 
part of the duodenum and the duodenum is cut 
between them The cut surfaces are painted with 
iodine (Figs 7 and 8) The sectioned stump is 
covered with compresses and laid aside for the 
moment 

SecUon of the lesser omentum, liberation of the 
lesser cunature, and ligation of the coronary artery 
If the ulcer has not perforated we proceed as 
follows Along the upper border of the stomach 
and a little above it the gastrohepatic omentum 
is sectioned, the line of incision passing toward 
the cardia This step generallj does not cause 
an> hsmorrhage, but if bleeding does occur the 
cut vessels are caught with forceps and ligated 
The lesser curvature is thus liberated If there 
are adhesions to the deep layers the point of a 
bistoury or scissors which grazes the wall of the 



stomach is used When the incision reaches abov e 
the ulcer the coronary artery is ligated This 
ligature should be placed as high as possible, near 
the coeliac trunk The lesser curvature is grasped 
between the thumb and indec finger of the left 
hand, a few millimeters from the border of the 
stomach a pulsating cord will be felt, the indet 
finger is passed from behind forward in the little 
space between the two (Fig 9) a suture earner 
IS passed along the index finger and perforates 
the meso, the suture is m place and need 
only be tied (Fig 10) The meso is then cut 
between the ligature and the ulcer, the incision 
passing horizontally to the right border of the 
stomach, the meso should be completely sec 
tioned but the serous covering of the stomach 
should not be incised If this stage is properly 
done the hand suddenly feels the stomach “give , 
the lesser curvature seems to unroll as if a cord 
that held it up had been cut Care must be taken 
not to tear the stomach by pulling on it violently 
as all the region around the ulcer is v ery friable 
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Fig 23 The remaining part of tbe stomach is trans 
formed into a groove which will become a tube by recon 
stniction of the lesser cur\ature This reconstruction is 
carried out m three layers as the walls of the stomach are 
thick Two layers may be enough 



Fig 2 $ The dissection of the ulcer penetrating into 
the pancreas opens the stomach Aspiration of the gastric 
contents 





Ti'' 24 The stomach after section of the duodenum, Fig 26 The upper boundar> of the ulcer is freed with 
IS freed to the re^on of the ulcer The line of gastnc scissors A mooring suture has been passed above it in 
secUon which must encircle the ulcer is marked with a the lesser curvature and the coronary artery has been 
dotted Unc 
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Fig 37 The removal of the ulcer is complcied by ex 
cision with scissors of callous part of stomach adjacent 
to it As the section is made catgut sutures are placed so 
as to reconstruct the lesser curvature immediately 


If the ulcer has perforated into the pancreas 
which IS true in the majority of cases, we proceed 
as follows The adhesions if any are present are 
freed They are generally quite loose and unite 
the upper surface of the stomach with the lower 
surface of the liver The stomach is held by irac 
tion on the forceps which doses it and stretchccl, 
and with short cuts of the scissors the lesser 
omentum is sectioned above the lesser curvature 
until the diseased zone is reached (Fig u) The 
scissors are laid aside and with a tampon mounted 
on a pair of forceps, the adhesions are freed 
methodically to the right and left of the ulcer 
and below it In this way more ground is gamed 
than might be supposed and the perforating region 
of the ulcer is demarcated w ell A cutting instru 
ment is then taken — bistoury or scissors — and the 
adhesions that have resisted the tampon are freed 
This process is outlined until the place where the 
stomach is adherent to the pancreas is reached 
Short inasions are then made with the sassors 
along the surface of the gland until the stomach 
cavity IS opened This necessarily happens be 
cause there is loss of substance (Fig i*) The 



tube of the electrical aspirator, which is abso 
lately essential m this operation, is introduced 
through the opening and the stomach is emptied 
(Fig 13) The surgeon or his aid passes a finger 
under the stomach to encircle and stretch it, and 
the upper outline of the ulcer is liberated The 
part that remains in the pancreas, as it forms a 
part of the latter, is painted with iodine to await 
attention later After the stomach has been re 
moved bits of stomach wall that remain may be 
removed with a curette or the point of a bistoury 
(Figs 14 and 15) 

Section of the lesser omentum is finished and 
the coronary artery is ligated as before Some 
times the indurated tissue around the ulcer ex 
tends up very high and the ligation of the vessels 
has to be put off until the following stage when 
the upper part of the stomach is sectioned 

If the ulcer has perforated into the liver, lib 
eration is generally easier, the work is done in 
front of the organ, and the surgeon can see what 
he IS doing 

After having freed the adhesions with a 
mounted tampon, the liver and stomach arc sepa 
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Fig 29 The operator traces m the same waj the future 
line of section of the anterior surface 


rated with a cutting instrument Care must be 
taken not to tear the hver, for this ould cause 
regrettable hsemorrhage necessitating tamponing 
that would be fatal to the adjacent sutures Here 
too it 13 better to leave a little of the ulcer ad 
herent to the liver after having painted it with 
iodine 

Section of the stomach As alreadj staled the 
stomach may be sectioned m one or two stages 

Section in one stage After the stomach is com- 
pletely freed of its attachments, the surgeon 
chooses the place where the vertical part of the 
section IS to be made near the junction of the an 
trum and the body He puts a Lane’s hook on 
the greater curvature at this place and a second 
one on the lesser curvature at a corresponding 
point below the ulcer An assistant pulls these 
two forceps in opposite directions to stretch the 
stomach in width, and the operator pulls on 
the forceps w hich closes the p> lorus and stretches 
it in length He traces the incision on the serous 
membrane with the lip of a bistour> , it starts to 
the right of the lower forceps which should be 
left on the part of the stomach that is to remain, 
and passes up to the upper forceps, but at the 
junction of the lower two-thirds with the upper 
third It changes its direction, and passes upward 



and to the left to encircle the ulcerated region, 
It should pass distinctl> outside the limits of the 
latter and then run obliquely to the lesser curva- 
ture above, near the point where the coronarv 
arterj’ has been ligated (Fig 16) 

A suture should now be placed to prevent the 
later rise of the stump of the stomach, so that 
the sutures can be placed on the lesser curvature 
without danger This “mooring suture’’ which 
IS of strong catgut, is passed with a curved needle 
very high up between the oesophagus and the 
upper end of the ulcer It is not tied but a forceps 
IS placed on it and the forceps is handed to an 
assistant who holds it until the reconstruction of 
the lesser curvature is finished (Fig 19) 

After having marked the line of section m this 
wa>, the stomach is still held stretched and the 
antenor wall is sectioned in the vertical part of 
the line and then in the curved part As soon as 
this latter part of the section is started, a Chaput’s 
forceps should be placed on the angle where the 
turn is made, to serve as a tractor and guide 
(Fig 17) The same thing is done on the poste- 
nor surface, it is sectioned parallel to the anterior 
opening and a Chaput’s forceps is placed at the 
junction of the two parts of the incision When 
the section has been done m this w ay, the stomach 
IS made up of two parts, floating above, united 
below hy the greater curvature, that is, it is 
transformed into a veritable “groove” (Fig 18) 
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Fig 5T The suture of the lesser cun atur« IS comp)«te<l 
by a la>er of intemipted seroserous sutures z and j 
The way in which the last sutures are placed 

It is obvious that as soon as the stomach is 
opened at the beginning of the vertical section, 
the aspirator must be introduced to eoiptj the 
stomach so that the operation can be continued 
drv 

Section in iJio stages is advisable in very difficult 
cases and those m which the ulcer is very high 
up The forceps are arranged as for section tn 
one stage but throughout their width from one 
forceps to the other, the anterior wall is cut and 
then the posterior wall to the right of the forceps 
This gets rid of the entire antrum of the pylorus 
(Fig 20) A Chaput s forceps is placed on each 
one of these sections at the starting point of the 
curv ed incision w hich is to arcumsenbe the ulcer 
Excision IS done with curved scissors At this 
stage the surgeon may ligate the coronary if this 
has not been done before (Figs 21 and 32) 

The appearance of the stomach is then the 
same as when the technique for the one stage 



Fig JJ The stomach whose caliber is reduced to that 
of the duodenum is placed in contact with the latter in 
order to inat.e a Kan anastomosis (DiUroth 1} 

operation is used These clifTcrent sections may 
be made with the electrical bistoury, which is 
hxmostatic and sterilizing 

KeconslfHclton of the lesser curvature is generally 
easy enough, except perhaps high up near the 
cardii As an assistant pulls on the two Chaput 
forceps at the angle so as to stretch the upper 
edges, the operator sutures the whole tract unit 
mg the two curved sections and continuing the 
sutures to the angle of the wound Fine catgut 
IS used and the suturing is done from above down 
ward, from the difficult to the easy A seroserous 
suture IS now made over this total suture and 
the gastric groove is transformed into a tube 
(rig *3) 

If It is too difficult to place these continuous 
sutures in the high part of the incision some in 
terrupted sutures may be used in both layers 
(total and seroserous) But in either case great 
care must be used, particularly in the higher part 
of the wound, to prevent secondary disunion 

There are cases m which a perforating ulcer is 
very high on a small, retracted stomach and the 
suigeon may fear difficulty in reconstructing the 
lesser curvature with small gastric flaps disappear 
mg under the diaphragm If the stomach is not 
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very large it nia> be desirable to make as eco- 
nomic a resection as possible m the ulcer region 
to avoid retraction which would disturb function 
later In that case a third method maj be used, 
derived from the two preceding ones, in which 
the order of the stages is inverted 

The operator proceeds b> liberating the greater 
curvature, sectioning the duodenum, and liberat- 
ing the lesser curvature up to the region of the 
ulcer (Fig 24) He then dissects the perforating 
ulcer with bistoury and scissors and the stomach 
cavitj IS thus opened (Fig 25) With the field 
now in full view he excises the lesion of the walls 
to Its boundary and the corresponding part of 
the les&er curvature (Fig 26) The lesser curva- 
ture IS reconstructed v\hile a solid hold can still 
be had on the non resected stomach (Fig 27) and 
only when this reconstruction is completed is the 
resection terminated by doing the vertical section 
of the bod> of the stomach (Figs 28, 29, 30, 
and 31) 

In short, in this method the curved area en- 
circling the ulcer is resected first and the vertical 
gastropj lone section is done last 

Obviously the method or combination of meth- 
ods used should be selected according to the type 
of lesion and the choice of the operator When 
the resection is fimshed, the stomach is decreased 
in width and resembles the intestine more or less 
m form The remaining stages are like those in 
the ordmar> resection 

Re-establiskment of the gastro intestinal tract If 
the duodenum is large it can be sutured end-to- 
end to the stomach to make a Pean anastomosis 
(Bdlroth I, Fig 32) 

If the duodenum does not lend itself to a Pean 
anastomosis it should be closed and a termino- 
lateral implantation made of the stomach into the 
jejunum (Pol>a) either with a short loop or with 
a long transmesocolic or precolic loop In this 


case It IS never necessary to decrease the cross 
section of the stomach, its mouth is not too large 
and the whole of it can be used This is the 
method that w e use most frequentlv (Fig 2) 

The stomach maj be closed completely and a 
laterolateral gastro enterostomy performed (Bill- 
roth II) We have never tried this method 
Closure of the uall of the abdomen This can be 
done in one or several lay ers, following the usual 
method and according to the preference of each 
operator 

RESULTS 

In the beginning in ulcers of the superior third 
of the stomach we practiced either conservative 
operations or high subtotal resections 

The former gave us, m 5 cases, i death and 
2 revisions necessitated by lack of improve- 
ment, or 20 per cent mortality and 50 per cent 
bad results 

The second method was used in 23 cases with 
6 deaths, a mortality of 26 per cent 
In the 6 years that we have been using groove 
resection we have had 7 deaths m 44 cases or 15 
per cent, a greatly decreased mortality — 2 deaths 
from failure of the opening to function, i from 
pulmonary complications, 1 from peritonitis 
caused b\ the breaking down of the sutures, 3 
from unknown causes in patients with multiple 
ulcers which, as is known, make the operative 
prognosis bad 

As to late results, we have been able to re- 
examine 22 patients treated by groove resection 
In 17 of the cases the results were very good, in 
4 cases good, and in i case mediocre All these 
patients were able to resume a normal life quickly 
and to stop adhering to a strict diet 
In conclusion we would sav that groove resec- 
tion IS an operation which seems to produce cures 
and isattended with less risk than are the so-called 
“conservative” operations 
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THE BILLROTH I RESECTION OF THE STOMACH 

Dr K PRICDB^CHCR Ducssclpobr, Gcruany 

Exchange Retidenl Surgeon from the iBiirertity of W ucoosin 


T here are two reasons which prompt this 
writing The article b> Dr V Orator pub 
lished in the September, 1928, number of 
Surgery, Gynecology and Obstetrics ]ea\es 
one with an incorrect conception of the \on 
Haberer technique and it is the wash of both 
Haberer and Orator that this misconception be 
corrected, secondly, alterations have been made 
in the procedure which considerably improve the 
operation 

It IS the aim of this paper to describe the usual 
resection, as indicated in duodenal ulcer, omitting 
those phases which are peculiar to the case and 
which each operator must clarify for himself 
One of two anassthetics, either deep ether or 
splanchnic, is administered and the peritoneal 
cavity IS opened through a midline incision from 
ensiform to umbilicus Accurate hsmostasis of 
the abdominal wall and peritoneum is insisted 
upon Gauze glov es are w orn over the usual mb 
ber ones to afford better traction 
The stomach is examined and the decision for 
or against rejection is made Unless there is a 
very definite indication, e g , duodenal, gastric, or 
pepuco jejunal ulcer, carcinoma, or a poorly tol 
crated gastro enterostomy, the gastrectomy is not 
performed Palpable glands in the lesser omen 
turn or along the greater curvature are important 
aids in making a diagnosis In peptico jejunal 
ulcer the enlarged glands in the mesentery of the 
jejunal loop are of equal value m assisting the 
burgeon, to reach a conclusion 
Before continuing with the steps of the resec 
tion, we will give a brief resume of the arterial 
supply to the stomach 

The cceliac artery divides into three branches 



left gastric, splenic, and hepatic The left gastric 
rises upward to the left and enters the gastro 
hepatic ligament just below the cardia It dis 
tributes branches to the ccsophagus and cardia 
while the main vessel continues along the lesser 
curvature to anastomose with the right gastric 
artery 

From the hepatic artery, the right gastric and 
the gastro duodenal arteries are derived 

The right gastric leaves the hepatic just above 
the pylorus and mns in the gastrohepatic liga- 
ment to anastomose with the left gastnc artery 

The gastroduodenal artery leaves the hepatic 
artery below the right gastric, runs posterior to 
theb^mmngof the duodenum, and lies directly 
on the pancreas It divides into the pancreatico- 
duodenal and right gastro-cpiploic arteries The 
former follow s the medial surface of the duodenum 
and the latter mns along the greater curvature 
w here it anastomoses w ith the left gastro-epiploic 
artery 

About 3 or 4 centimeters from the spleen, the 
splenic artery gives off the left gasiro-epiploic 
artery which enters the greater omentum, follows 
the greater curvature, and anastomoses with the 
right gastro-epiploic artery 

The preparation of the stomach is begun by 
ligatmg and dividing the right gastric artery 
close to the pylorus The lateral wall of the duo 
denum is freed to about r centimeter below the 
ulcer As a mle the gastrohepatic ligament is 
divided up to and including the left gastric artery 
Through the opening thus created the left hand 
IS passed behind the stomach and firmly grasps 
the latter so as to place the greater curvature un 
der tension In a similar manner the vessels in 
the gastrocolic ligament are ligated and severed 
Generally the preparation of the greater curva 
ture begins with division of the left gastro epi 
ploic artery and is concluded by ligating and 
dividing the right gastro epiploic and some 
branches of the pancreaticoduodenal arteries 

The posterior duodenal wall can now be studied 
If necessary the pancreas is bluntly dissected away 
for a short distance to make certain a posterior 
lying ulcer does not exist In most cases where 
the pancreas can easily be pushed off, the pos 
tenor ulcer is not present 
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rig 8 The posterior row of interrupted sutures in 
position 

Holding sutures are placed on the lateral and 
medial sides of the duodenum immediately below 
the antenorl) l>ing ulcer (Fig i) A Doyen 
clamp 19 fastened just pro'^imal to the p>Iorus, 
the peritoneal ca\ity is protected with singes, 
and the anterior duodenal ttall is cut through 
with the cautery (Fig i) While the holding 
sutures are held under tension the operator in- 
serts a sponge into the duodenum to prevent its 
contents from escaping The inner surface of the 
posterior wall of the duodenum is then examined 
under direct vision (Fig i) When a clamp is 
used on the duodenum one is \ery Ukely not to 
see the posteriorly l>mg ulcer and this, in the 
opinion of Haberer, is the chief cause of so called 
recurrent duodenal ulcers after Billroth I opera 
tions Having carefully excluded the postenor 
lesion, the remainder of the duodenal wall js 
divided ^vith the electric cauter> 

The Doyen clamp is removed, a sponge is 
placed over the open p>lorus, and the Do>en 
clamp is replaced so as to secure the sponge (I ig 
2) The stomach is then lifted up, drawn to the 
patient’s left, and the Haberer clamp adjusted at 
the upper resection level (Fig 2) which is the 
point where the left gastric and right gastro epi- 
ploic arteries have been sexered The stomach 
and duodenum are brought into close apposition 
and the end-to-end anastomosis begun 
The posterior row of interrupted linen sutures 
IS placed in the following sequence both comers 



Fig 3 The two comer threads are held in clamps 

to replace the holding threads, the middle, and 
then the intervening ones (Fig 2) The threads 
are tied m the same sequence in which the> were 
laid but not until all have been placed The two 
comer threads are held in clamps and the rest 
cut off (Fig 3) 

The serosa and muscular layer of the posterior 
stomach wall are divided by an incision parallel 
to and about one half centimeter above the pre- 
viously laid suture row (Fig 4) This procedure 
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clearl> exposes the \essels of the stomach uall 
^^hlch are ligated by interrupted catgut suture 
ligatures (Fig 4) These stitches not onlv ha\e a 
haemostatic \alue but thej also reef the stomach 
making its lumen approacfi that of the duodenum 
\ similar incision is made on the anterior wall and 
the \ essels suture ligatured m a like manner One 
leaves the anterior dap longer to facilitate making 
the anastomosis The second Do>en is placed 



distal to these stitches the suture ligatures having 
been left long are put under tension, and the 
stomach is removed with the cauterj 
The posterior row of haimostatic sutures are cut 
and a through and through lock stitch further 
secures the posterior wall (Tig 5) Uponreachmg 
the comer one cuts the anterior hxmostatic su 
lures and continues with the lock stitch until the 
two lumina are united Von Haberer makes no 
attempt to invert the mucosa with this stitch 
The anterior w all is completed bj placing Lembert 
serosal sutures so as compictelv to cover the 
lockerl suture row It is the usual procedure to 
la> the middle and two end sutures before re- 
mov ing the stomach clamp The end result giv es 
one an anastomosis of about tw 0 fingers capacit> 
and the stomach rests on the duodenum ‘ Wie 
der P1I2 am Siiel" (Fig 6) 

The abdominal wall is united in lasers 
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OPERATIVE MEASURES IN THE TREATMENT OF AFFECTIONS OF 
THE LUMBOSACRAL AND SACRO-ILIAC ARTICULATION 

■\\ ILLIS C CAMPBELL, M D , F A C S , Mfmpiii-;, TE^^ESSEF 


C ONSERVATIVE measures alone are indi- 
cated in a majority of cases ^\lth affections 
of the sacro ihac and lumbosacral articula- 
tions, but in a small percentage sjmptoms persist 
m spite of all known remedies, such as eradication 
of foci, phj siotherap> , and \arious orthopedic 
procedures However, affections in this region are 
so common that even this small percentage means 
that a large number of patients are not relieved, 
and the problem thus becomes a serious one from 
an industrial standpoint 

In cases m which tuberculosis is a causative 
agent, fusion operations have been routinely em- 
ployed for the past 13 or more years, but only in 
recent years have these measures become com- 
monly used in the presence of non-tuberculous 
affections Since 1916, however, the author has 
used fusion operations not only in selected cases 
of non-tuberculous origin, but has gradually in- 
creased the scope of the procedure as experience 
has demonstrated its value 
Low-back pain is too intricate a problem to 
discuss briefly, except in a very superficial man- 
ner The syndrome m non-tuberculous affections 
may be instigated by a variety of causative agents 
which may be divided into those m which the site 
of the disease is in the spine and pelvic articula- 
tions and m those in which the pam is referred 
from pathological involvement of organs not con- 
nected with the spine The causativ e agents which 
involve the articulations are (a) infection, (b) 
trauma, (c) postural defects, and (d) congenital 
anomalies , those external to the spinal column are 
(a) affections of the pelv ic and abdominal organs, 
(b) affections of the spinal cord, and (c) intestinal 
stasis or toxxmia 

Thesecondgroup,orthoseinwhichthepathology 
IS external to the spine, must be excluded in mak- 
ing the diagnosis We are concerned only withthose 
in which the sy mptoms are due to local affections 
of the lumbosacral and sacro iliac articulations 
Differentiation must also be made w hen possible 
of the exact site of pathology, whether in the 
articular process of the lumbosacral region, the 
mterv ertebral disc, the mterv ertebral foramina, or 
in the sacro iliac articulations There are three 
mam articulations to consider — the sacro-iliac and 
the lumbosacral articulations, any two, or all 
three, of which ma\ be involved Differentiation 
can usually be accomplished by a careful routine 


physical examination, but not in every instance, 
as in analogous affections of joints The examina- 
tion must be systematic and careful m order to 
differentiate between lumbosacral lesions and 
those of the sacro iliac joints The examination 
should be made with the patient in three positions 
— standing, sitting, and lying When the patient 
IS standing, muscular rigidity is more pronounced 
and the characteristic attitude is more apparent 
Motion IS also restricted to a greater degree when 
the patient is in this position Differentiation of 
involvement of the sacro iliac joint is made by the 
following signs A characteristic sign noted m the 
examination of many patients with involvement 
of the sacro-ihac joint is brought out by asking the 
patient to bend forward Motion up to a certain 
point may be free and painless but beyond this 
flexion causes pain and the spine deviates from the 
midline, usually toward the affected side When 
the patient is in the sitting position tension of the 
hamstring muscles on the pelvis is relaxed and 
forward bending is somewhat freer than in the 
standing position In the recumbent position pas- 
sive movements of the spine may be carried out to 
practically the normal range Localized points of 
tenderness may be demonstrated by pressure over 
the sacro iliac joints, the insertion of the liga- 
ments, or over the sciatic nerve at its exit through 
the sciatic notch of the pelvis With the patient 
on his back the affected leg is raised with the knee 
extended If pam is present on this manipulation, 
the Kernig sign for meningitis is positive As 
pointed out by Goldthwait, this sign is often pres 
enl m affections of the spinal column The exact 
time of the occurrence of pain is a \ aluable point 
m the differentiation of lumbosacral and sacro- 
iliac involvement One hand is placed under the 
lumbar spine, the other flexes the hip, if pain is 
experienced before motion is detected m the lum- 
bar spine, sacro iliac involvement is indicated If 
the patient does not complain of pam until there 
IS movement m the lumbar spine, the affection is 
m all probability in the lumbosacral joint Com- 
pression of the iliac crest is also a valuable diag- 
nostic sign The patient lies on the affected side 
and the examiner presses downward over the op- 
posite iliac crest, and if the sacro iliac joint is 
affected, pam is felt on firm pressure A variation 
of this sign, though not so valuable, is direct back- 
ward pressure over the pubic bone 
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Gaenslen has recentl> described a diagnostic 
maneuver nhtch he believes is useful m dilTerenti 
a tion betn een lumbosacral affections and betn een 
right and left sided sacro iliac lesions The pa 
tienl, 1> ing supine, fletes one knee and hip acutely 
The patient is then brought well to the side of the 
table and the opposite thigh is slowly h>pcrex 
tended b> the examiner with gradually increased 
force The hypcrextension of the hip exerts a 
rotating force on the corresponding half of the 
pelvis m the sagittal plane through the transverse 
axis of the sacro-iliac joint The pull is made on 
the ilium through the Y ligament and the muscles 
attached to the anterior superior and anterionnfe 
nor spines As a result of the impaired hgamen 
tous support on the affected side, this rotating 
force causes abnormal mobility accompanied bj 
pain, either local or referred, m the region of the 
sacro-iIiac joint on the side of the lesion If the 
lumbosacral articulation is involved, this maneu 
ver does not cause pam In addition, m affections 
of the lumbosacral joint the pain is confined to 
that region and there may be a localized point of 
tenderness m the midline ov erl j ing the joint The 
symptoms which are characteristic of sacro iliac 
involvement are usuallj absent However, none 


of the signs IS positively diagnostic All of the 
signs are rarely present in a single case 

The roentgenogram is by no means conclusive, 
as there are many cases m which pathological 
change is present, though the roentgenographic 
manifestations are negative, and also there arc 
instances of positive findings which may have no 
definite bearing on the existing symptoms, for 
instance, there may be a definite destruction or 
proliferation in one sacro iliac articulation, but 
with all symptoms confined to the lumbosacral 
region However, m a large percentage, differenli 
ation may be made by the routine physical and 
roentgenographic examination The lumbosacral 
region is quite analogous to the upper abdomen 
and bears the same relation to orthopedic surgery 
that the upper abdomen docs to general surgery — 
It is a region of doubt 

An analysis of 63 cases which have been oper- 
ated upon will be of material value at this time 
The distribution of the local pathology m the«c 
cases is is follows 


Infection 33 

Trauma it 

Coniieniul anomalies 3 

Reni^ tumors t 

Tuberculo is ty 


63 

Tuberculosis is of course, also an infection, but 
as the status of this disease is such a different 
problem, a separate discussion and classification la 
made for better comprehension Of the 13 tuber 
culous patients, ii were adults, 5 males and 6 
females 2 were children The ages ranged from 
10 to 45 years 

In those m whom the etiology was other than 
tuberculosis, 35 were miles and 15 femiles ages 
varying from 17 to 53 years In this group infec 
lion was by far the most frequent cause, being 
present in 35 of the 50 non tuberculous cases 
Four cases of infectious origin gave a definite his 
tory of trauma, w hile m 1 1 of infectious origin the 
relation of trauma to the cause was doubtful and 
indefinite In the 35 remaining cases there was 
not a scintilla of ev idence of injurv In one w ith 
atrophic and destructive changes, there was a 
spondylolisthesis, without a history of injurv 

Trauma may of course, be an instigating factor 
whenever there is a defect m the skeleton from any 
cause, but should only be considered as a primary 
factor when there is a definite relationship be 
tween the trauma and the onset of symptoms 
There were ii cases in this series in which we 
believe that trauma was undoubtedly the sole 
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Fig 3 Remo\ al of a portion of ctest of ilium, \ $ 3 cn]m, 
B, ilmm, C , fragment from crest of ilium 

cause In 5, gross fractures could be demon- 
strated by the roentgenogram, and m 2 spondy- 
lolisthesis In 4 instances no pathology w as appar- 
ent, but as the injury and subsequent symptoms 
w ere so se\ ere and persistent, the diagnosis of loti - 
grade traumatic arthritis was w arranted Even in 
those with definite traumatic lesions the possibil- 
ity of associated infections from a distant foci 
must always be considered, especially in those 
past 35 years of age Sacro-iliac dislocation or 
separation, though frequently diagnosed errone- 
ously , IS of rare occurrence, and can be caused only 
by such violent injuries as being caught between 
two bo^ cars, but even then the ihum is more 
frequently fractured parallel w ith the articulation 
This error has often been due to the roentgeno- 
gram having been taken at such an angle that one 
joint has been apparently wider than its fellow on 
the opposite side 

Congenital anomalies, as enlarged transverse 
processes, spina bifida occulta, sagittal articular 
kcets, and numerical variation can be considered 
only as a potential w eakness and when present can 
not be accepted unequivocally until other possible 
agents have been excluded But such gross defects 
as wedging, hemi-\ertebrx with gross distortions 
and displacements, as occurred m the 3 cases re- 
ported, can be regarded as onlv a definite cause 

Static defects are usually associated with faulty 
posture and can be considered as a predisposing 
factor only There is always associated general- 
ized muscular and ligamentous weakness which is 
manifested by flat feet, lax joints, enteroplosis, 
etc In no instance m our cases w as this condition 



hig 3 Placmi, of multiple chips into denuded gutter 
formed by posterior surface of sacrum and inner surface of 
dorsum of ihum, A, small bone particles, B, large bone 
fragment 

considered the sole cause, though it is well recog- 
nized that lumbosacral pain may be caused by 
faulty posture, especially increased lordosis In 
this type of individuals, operative methods are 
rarely advisable, and we believe that treatment 
should be mainly general with an effort to correct 
body mechanism 

The object of all operative procedures in affec- 
tions of the lumbosacral or sacro-ihac regions is to 
fix or splint, by an internal osseous bridge, the 
affected area, which may be one, two, or all three 
articulations These procedures in the spine are 
well know n and were devised b\ Albee and Hibbs, 
of New York, for the treatment of tuberculosis 01 
the spine Each have evoKed a procedure and 
have proved conclusively that osseous fusion mav 
be accomplished thereby These measures have 
been modified m the lumbosacral region and sev- 
eral methods originated for the purpose of fusing 
the sacro-iliac joint, but only that of the author, 
reported m Surger\, Gynecology and Obstet- 
rics, m August, i927,^with such modifications as 
have been since employed, will be described m 
detail The procedure of the author for fusion of 
the sacro iliac joint has the advantage of being 
entirely extra-articular and of avoiding the danger 
of lighting up a latent infection, whioi is a most 
senous complication, especially is this true m tu- 
berculosis of this articulation The technique of 
the procedure in the sacro lUac joint will be first 
considered and is as follow s 

An incision is made along the outer hp of the 
crest of the ilium from the posterior one-third or 

*\ol ilv, »i8, 
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gutter 



Fi(, 5 Foeion between sacrum and ilium posterior (o 
sacro iliac joint 


one half of the posterior inferior spinous process 
This IS carried dow n to the bone \\ here the pen 
osteum IS incised and ele\ated for a considerable 
distance and the posterior portion of the dorsum 
of the ilium is exposed The crest of the ilium i> 
dissected free to raw bone and the adjacent fibrous 
tissue remoxed from the posterior surface of the 
sacrum beneath the region of the erector spiiue, or 
sacrospinal muscle A portion of the crc»t is 
removed and placed in a towel The inner surface 
of the overhanging portion of the crest of the 
ilium and adjacent posterior surface of the sacrum 
is denuded, thus forming a raw gutter made par 
allel with the sacro iliac joint, formed bj the pos 
tenor surface of the sacrum and the inner surface 
of the ilium posterior to the sacro iliac joint Into 
this space is placed the graft from the crest Mul 
tiple grafts or ‘shavings’ are next secured from 
the dorsum of the ilium and placed into the gutter 
until the space is well filled, when the wound is 
closed in laj ers When desirous of also fusing the 
lumbosacral articulation the anterior aspect of 
the transverse process of the fifth lumbar vertebra 
maj be isolated and also denuded, after w hich the 
osseous graft from the crest of the ilium is placed 
into the gutter, alread) described, but extended 
upw ard to approximate the denuded surface of the 
transverse process of the fifth lumbar vertebra In 
those cases in which it is necessarj to fuse all 
three articulations, the same procedure maj be 
earned out upon both sides thus fusing both 
sacro iliac joints and the fifth lumbar vertebra to 
the sacrum This extension to include the fifth 
lumbar vertebra has onlv beenrecentlj applied in 
a small number of cases, but w ith distinct success 


However, enough time has not elapsed to deter 
mine whether a sufficient area of the spine ma> be 
fused m this manner to relieve s>mptoms After 
completion of the operation the patient is placed 
on a Bradford frame for a period of 6 weeks, when 
alow back brace with sacro iliac belt is applied 
In those in whom fusion of the lumbosacral 
«pme IS required in addition to fusion of the sacro 
iliac joint, we have also emplo)cd a curved or 
convex graft from the crest of the ilium, which we 
have transplanted into the spinous process of the 
lumbosacral region after the manner of Albec 
The lumbosacral region alone has also been 
fused b} the Albee graft where the spinous proc 
esses are in the same plane but unfortunatelv, 
there is considerable lordosis in man> patients 
Therefore, it is often neccssarj to break down the 
spinous processes, denude the Iamina>, and then 
transplant an osteoperiosteal graft from the tibia 
which conforms accurately to the lumbosacral re 
gion and which is a combination of the principles 
evolved b> Albee and Hibbs 
Of the 63 patients there were 47 in whom oper 
ative measures were applied for fusion of lumbo- 
sacral articulations 34 of these were fusion of the 
lumbosacral articulation alone, and were fu 
sions of the lumbosacral articulation combined 
with fusion of one or both sacro-iliac joints In 29 
patients the sacro iliac articulations w ere fused , in 
It) cases the sacro iliac joints alone w ere fused, and 
in 13 cases fusion of both lumbosacral and sacro 
iliac joints was performed In :6 cases of fusion of 
the lumbosacral joint, the Albee method was eni 
ployed, in j cases of fusion of the sacro iliac joints, 
the procedure described bj Smith Petersen was 
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Fig 6 Fusion of lower lumbar \erlebr.e and sacrum, b> means of a curved graft 
from crest of ilium 


used In the remaining cases the methods devised 
and emplo>ed b> the author, as described, were 
used The results of the Albee operation, as dem* 
onstrated b> the, roentgenogram, i\ere excellent, 
but estimation as to the clinical result can not be 
given, as the procedure ivas so often combined 
with an operation for fusion of the sacro-iliac 
joint However, there was every clinical evidence 
that this was an excellent method by which the 
spine could be fused The number in which the 
Smith-Petersen operation was used is too small to 
consider The results of the operative treatment 
m the 63 cases ma> be estimated m the accom- 
panjing tables 

B\ excellent is meant complete relief In those 
classed as good, s>mptoms persisted to some ex- 
tent, but there was permanent and lasting im- 
provement There were two deaths m attempted 
fusion of the lumbosacral and sacro iliac joint at 
one operation In both, the crests of the iha were 
transplanted into spinous processes, as described 
Since these fatalities we do not emplo> this meth- 
od, except m very robust individuals There was 
no mortality m those m which fusion of the lumbo 
sacral and sacro iliac or bilateral fusion of sacro 
iliac and lumbosacral by the other methods de 
scribed 

In the tuberculous cases there w ere no operative 
deaths The deaths reported were the result of 
complications occurring some time after opera- 
tion In the death following attempted fusion of 
the sacroiliac joint the procedure was intra- 
arlicular, and death w as due to tuberculous men- 
ingitis 


The roentgenogram demonstrated definite ab- 
normality of the articulation in 54 cases In 9, no 
abnormality could be demonstrated which very 
clearly illustrates the value of the X-ray as an aid 
to diagnosis 

Operations have been devised for fusion of all 
three articulations, as there is some difficulty m 
determining the exact location of the pathological 
process, and, also it has been suggested that, w hen 
one or two joints are arthrodesed, symptoms are 
induced m the remaining joint by undue stress, 
strain, or shearing action In the series reported, 
we have fused only those joints in which there was 
clmical evidence of disease, and in only two in- 
stances have sy mptoms occurred m adjacent joints 
after fusion has been accomplished Therefore, 
unless a higher percentage of successful results can 
be demonstrated by routinely fusing all three ar- 
ticulations, more extensive surgery is not at pres- 
ent indicated Of course, when there is apparent 
pathology in all three articulations, fusion of all is 
advisable, but whether this can be efficiently ac- 
complished at one operation with safety to the 
patient remains to be demonstrated 

In conclusion, I desire to emphasize that — 

1 Conservativ e measures, w htn possible, should 
be employed before fusion operations are con- 
sidered 

2 In all cases with tuberculous involvement, 
fusion operations are indicated as earlv as pos- 
sible 

3 In those cases with persistent symptoms and 
definite abnormalities demonstrated b\ the roent- 
genograms, fusion operations are advisable 
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Fig 7 Remoal o{ postenor portion of (he crest of the 
ihiun Insert shoivs remosed portion of ilium A lyingon 
denuded surfaces of sacrum and transverse processes of 
fourth and fifth lumbar \ ertebns Multiple chips are placed 
about the portion of the ilium and into the denuded ^tter 

4 In those cases m which the symptoms persist, 
even though the roentgenogram will demonstrate 
no pathology , fusion is indicated, but only after 
all extraneous causes have been carefully excluded 

5 Fusion operations are often indicated much 
earlier m w age earners, especially in those who do 


TABLE I — NOM-TUBERCULOUS 



TABLE ir — TUBERCULOUS 



not depend upon compensation and can not give 
sufficient time for conservative treatment 

6 Fusion of the lumbosacral articulation causes 
no practical disability Flexion of the spine may 
bcsUghlly limited Fusionof Ihesacro-iliaccauses 
no disability 

7 These procedures should be earned out with 
precision If unduly prolonged, shock with an 
increase m the percentage of fatalities is to be 
expected Not over one hour should ever be con 
sumed for operation, and m most instances, much 
less 

8 The operative mortality from fusion of any 
one articulation is practically ml, and, with suiTi 
cient care, should be exceedingly low in all pro- 
cedures in this region 

9 The percentage of successful results here re 
potted V eiy cleaily prov es the v alue of these oper 
alive measures and that chances of permanent 
cure are excellent in a tyTie of case in which per- 
manent disability often persisted 
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FRACTURES OF THE ACETABULUM* 

^^ILLIAM R CUBBINS, BS.MD.FACS, ARTHUR H CONLEY, 
S B , M D , AND JAMES J CALLAHAN, il D , Chicago 


D ue to the peculiar strains and severe in- 
juries incident to automobile and aero- 
plane accidents, fractures in and around 
the acetabulum are becoming far more common 
Such fractures are difficult to diagnose when con- 
sidered from a clinical standpoint and only too 
frequently it happens that a single X-ray film 
fails to show the essential pathology present For 
this reason stereoscopic and oblique plates should 
be made In our service we ha\e had several cases 
of fracture of the acetabulum, and the more we 
have considered them the more we are interested 
in the classification, the treatment, and the prog- 
nosis We ha\e not been entirely satisfied with 
the classification as presented m the various texts 
and articles 

As in almost every type of fracture of the ace- 
tabulum there is the possibility of serious disturb- 
ance in the function of the hip joint, more care 
should be used in 6agnosing these cases so that 
treatment can be started at an early period In 
our series the four serious failures are due to de- 
lay and mistreatment In Case 2 (Pardom) and 
Case 3 (Cashion) treatment consisted in extension 
on a Hawley table and the application of casts 
In the third case, Case 6 (Cheluk) no treatment 
was given for 2 weeks In this case we feel rea- 
sonably sure that had we been able to institute 
early treatment an excellent result could have 
been obtained In the fourth case, the patient, 
Magdrerz, was seen at the end of the ninth week 
and nothing could be done with manipulations 
and open operation w as refused 

Some fractures, particularly those of the rim, 
should be operated upon at once or at least before 
the small fragments have been crushed, absorbed, 
or so misshapen b> new growth that they cannot 
be replaced correctly We do not consider that 
the method described in this paper, of using a 
screw m the trochanter for traction should be 
called radical treatment We have found that it 
is ver> Simple and we feel that it is conservative 
However we are sure that many injuries occurring 
m this area will be treated with radical open 
operation and accurate replacement of the frag- 
ments when the condition is better understood 
In order to stimulate sjstematic thinking m re- 
lation to fractures of the acetabulum, we are 
submitting the following classification, which no 
doubt, w ill require man> corrections and frequent 


rearrangements However we trust that it will 
be an aid to others in clearing up the conception 
of the etiology and morbid anatomj of such 
fractures 


CLASSIFICATION OF FRACTURES OF THE 
ACETABULUM 
A Fractures of the rim 

I An oblong fragment on the posterior hp of the 
acetabulum, essentially that portion contributed 
by the ischium in its development 
t An oblong fragment, essentially that portion 
contributed by the ilium 

3 An oblong fragment, essentially that portion 
contributed by the pubic bone 
B Fractures oj the acetabulum involving one or tuo p/ 
the three bones of tchich tl ss formed 

I Fracture with displacement inward and back 
ward of tbe ischial segment and ramus 
3 Fracture with displacement inward of tbe pubic 
segment and ramus 

3 Fracture displacing both the pubic and ischial 
segments with rami 

4 Fracture with displacement innard and back 
nard of the j)jal segment 

C Ferf orating fractures 

In this type the head is forced through the bottom 
of the aceubulum with a very small amount of the 
surrounding bone 

D A Fracture so extensive that all of the bones are 
tnvedved and fragmented 


ETIOLOGV 

In dealing with the etioIog> of these fractures 
it IS obviously necessary to deal with those of the 
nm separately from those involving the deeper 
portions of the cup We have one history of an 
individual being knocked off a wagon and land- 
ing heavily on the left foot, thus causing a fracture 
of the upper and posterior portion of the nm of the 
left acetabulum We have one case of a man 65 
>ears of age, who, while sitting in the right hand 
seat of an automobile in a head-on collision, suf- 
fered a fracture of the ihal segment of the acc 
tabular rira This is shown in Figure i (Star ! ) 
This man was unconscious, sitting upright in tht 
seat Obviously his right knee had been jammed 
against the dash and the aftercommg pelvis h-fl 
caused fracture of the acetabular nm 

The fracture of the acetabulum which is clur < 
tenzed by a perforation or by an mvoUeme 
one of the three divnsions, or by all of iIk 
sions, can be produced only by appljinj 1, 
force to the trochanter major, such a'- o' < „ 


■ Read before tbe Soutbeia Surgical Association Atlanta Georgia December 1919 
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Fir r StarcU Fracture of the ilial segment of the 
acetabular nm No treatment was p\en except rest in 
bcdforSnecks Resultpoor Marked arthntis and severe 
crippling 

rig 2 Pardom Fracture through the iKhial segment 
nith dislocation inuard and backward of the segment and 


the ischiat ramus Treated with traction on a Hiwle} 
Ubieandacast No improvement 
Fir 3 Cashion fracture of the ischial segment with 
dislocation inward and backward of the segment and the 
ischial ramus Trealeil with traction on a Hawtc) table 
and a cast No improv ement 


one falls and lands heav ily on his side Numerous 
cases of this t>’pe are in the literature and, in fact 
a fall 15 the causative factor in the great majont) 
of the cases m the old literature At this time the 
automobile, the steam or electric cars, and the 
aeroplane are essential factors in adding to the 
frequenc\ of the lesion 

'lurgeons became interested m the mechanics of 
the production of acetabular fractures so >ears 
ago \ senes of experiments were made b> Virc 
veaux of Lvons, France, in 1898, and he pub 
lished a report as a thesis m 1899 In this work 
Vireveaux used a very heavj metal hammer to 
produce the force The leg was extended and 
slightlj abducted when the trochanter was struck 
with the hammer Four acetabular fractures were 
thus produced, one of which was of a perforating 
t>pe The neck of the femur was broken man> 
times In two experiments on one cadaver the 
knee was struck with the sledge and the result 
was described as negative 

The next experimental work was done in the 
anatomical laboratorv of Northwestern Univer 
sit> Medical School by Charles M Fox, working 
with and under the direction of Dr William E 
Schroeder A description of this work was pub 
lished m the Qtiarlerh bulletin of Northueslern 
Umiersity Medical School m April of 1909 In 
the same issue Schroeder reported two new cases 
with a resume of each of the 46 cases that had 
been reported previously m the literature These 


papers are classics and should be read b> cverv 
one interested in these fractures The following 
is taken from Fox s article 
\\c took fourteen cadavers and used only a five pound 
hammer striking the trochanter with the teg extended 
and slightly adducted Of the femurs *0 treated four 
promptly fractured the acetabulum m vanous directions 
A fragment of the ilium one from the ischium and one 
from the pubis constitute the so called inverted ^ shaped 
fracture and allowed the head of the femur to protrude 
The other results were not so typical the lines of fracture 
running into the obturator foramen into the ischiitic 
notch and through the rami Of the remaining six ex 
penments there was one impacted fracture of the neck of 
the femur and two fractured trochanters and three frac 
tured necks In four cadavers the blow was applied to the 
knee resulting in four fractures of the neck of the femur 
it seems to me the greatest importance is to be attached 
to the position of the head and neck of the femur and the 
blow If the force is suddenly applied the elasticit> of the 
Ivis will be of little or no consequence and the head will 
forced through the acetabulum MTiereas a slow force 
wnll be associated with vertical ring and other fractures 
of the pelvis 

From this description it is apparent that these 
investigators were seeking the perfect \ shaped or 
perforating fracture and that the other ty pes of 
fractures did not interest them sufficiently at this 
time to observe the other variations carefully or 
to seek the reason for them What actually hap 
pened undoubtedly was that the adducted limb 
was indifferently rotated, cither medially or later 
allj so that the slight deviation of the line of force 
caused the unexpected and unsought results Their 
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Fig 4 

Fig 4 Alar Fracture through the ischial segment with 
dislocation inward and backward of the segment and ramus 
Fig 4A Alar Under traction longitudinal, with 
Buck s and lateral, with screw and wire attached 


Fig 4A Fig 4B 

Fig 4B Alar End result, joint cavity clear cut and 
distinct, but a portion of the ramus and segment is still 
out of place Function, 80 per cent 


Statement that the other results tvere not so 
tjpical, the lines of fracture running into the 
obturator foramen, ischiatic notch or through the 
rami, bears us out m this assumption 
From the cases we have studied we beheve that 
the fractures of the various parts of the acetabu- 
lum are the result of deviations m the position of 
the trochanter major 

In Figures 2 (Padoni), 3 (Cashion), and 4 
fAIar), we have illustrations of the first division 
of the classification In these there is a disloca- 
tion inward and backward of the ischial segment 
of the acetabulum, this segment carrying the 
ramus of the ischium with it and causing a frac 
ture at the junction of the ascending ramus of the 
ischium with the descending ramus of the pubis 
Figure 5 (Magdrerz) shows a fracture of the 
pubic segment of the acetabulum with a disloca- 
tion inward and downward of pubic ramus, which 
IS No 2 of division B of our classification 
The third division of B is shown in Figures 6 
(Cheluk) and 7 (Corona) in which we see a frac- 
ture that included both ischial and pubic seg 
ments with dislocation inward of the rami 

As j et we have not encountered a fracture in- 
\ohing the ilial segment alone We have no case 
to illustrate the true perforating type However, 
m Figure 8 (Driscol), we see a fragmentation in- 
volving all of the bones entering into the forma- 
tion of the acetabulum 

In making deductions as to the mechanics in 
volved in the production of these fractures, it 
seems to us that the ischial fracture dislocations 
as shown m Figures 2, 3, and 4, are caused b> the 
force striking the trochanter with the thigh ad- 
ducted, flexed, and rotated inward 


In Figure 5, the force must have been applied 
to the trochanter with the thigh flexed, adducted, 
and rotated outward As >et we are not clear as 
to the position of the thigh and direction of the 
force necessar> to produce the condition show n m 
illustration Figures 6 and 7 where the entire lower 
half of the acetabulum and both pubic and ischial 
rami are fractured and dislocated This might be 
from the force striking the trochanter with the 
thigh either straight or shghtl> abducted There 
are no reports indicating that this t>pe of fracture 
has been produced b> experimental worlw It is 
our opinion that man> of the more extensive frac- 
tures of the acetabulum never reach the surgical 
ward because death occurs rapidl> from rupture 
of the iliac arteries and veins thus producing ex- 
tensive hcemorrhage 

PATHOLOGV 

With the exception of the fractures of the ace- 
tabular nm, the trauma to adjacent structures is a 



Fig 5 Fracture of Ihe pubic segment mth dislocation 
inward and downward of the segment and pubic ramus 
Seen in ninth week Position could not be changed Thirty 
per cent flevion possible No adduction or abduction 
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Tig 6 Tig 6\ Pig 61! 


I ig 6 Cheluk Fracture of the ischial and pubic seg 
ments with dislocation inward of the segments and rami 
The roentgenogram was taken at the end of the second 
week 


lig 6^ Cheluk Result of longitudinal and lateral 
iracUoa Function good — about 75 per cent 

Fig 6B Cheluk End result fair probably caused by 
deby in beginning treatment 


ver> imporUnt factor in these injuries In the 
cases collected b> Schroeder and Fot, which date 
from the first report of Sir Astlej Cooper, m 1821 
up to 1909, most of the material is dented from 
postmortem examinations, and it js from these 
cases and Schroeder s operative case that we get 
the best lde^ of the extensive in]ur> that 1$ in 
flicted upon the viscera of the pelvis b> fractures 
of the acetabulum The iliac veins and the iliac 
arteries are commonly injured so that there are 
extensive hemorrhages that are frequcnU> fatal 
These hemorrhages m some instances extend up 
to and surround the kidney, and they may also 
extend into the anterior wall of the abdomen be* 
>ond the midline, properitoneall> Blood is al 
vva>s tound down and around the rectum and in 
the perineum and scrotum Consequently, when 
a patient with a peculiar abdominal lesion is ob 
served following severe trauma, the pelvis must 
be very carefully examined 

The obturator femoral, and sciatic nerves arc 
not uncommonly involved, both by lacerations 
and by pressure The rectum and small bowels 
were perforated in diflerenl cases The Madder 
was frequently injured by spicules which trans 
fixed it, and great extravasations of urine were 
common 

If these individuals recover from their injury 
without a reduction of the dislocations, the bead 
becomes firmly walled m with a mass of bone that 
will block out about one third of the pelvic area 
In one case of this type the patient bore a child 
following the accident and the parietal bone of 
the child was grooved as the head passed the ob 
structing femoral head Sometimes, when the 
head protrudes into this cavity, the attempts at 
reduction are blocked by the locking of the frag 
ments around the head in such a manner that only 


open operation w ill free the fragments and allow the 
head to be pushed back into a normal position 
Once in position the head must be held bv trac 
tion, both lateral and longitudinal, during the 
wound closure and traction must be continued for 
6 weeks 

SkMFTOUS 

The symptoms of fractures of the nm and the 
more extensive fractures of the acetabulum must 
be taken up separately 

In run fractures, pain on motion and loss of 
function are always present Tenderness around 
the outer surface of the pint can be elicited m 
thm or moderately large individuals, and we be 
licve that as a rule the tenderness will be over the 
fractured segment of the nm A subluxation will 
be present m a certain number of nm fractures, 
and, conversely , a segment of the nm can be torn 
off with a luxation 

If the ischial portion of the nm is fractured and 
the patient is m a recumbent position, the limbs 
will be of the same length Flexion of the limb 
and medial rotation of the femur will give a 
peculiar click and jump The femur then tends to 
remain flexed and adducted, but can be easily 
restored to the original position If this condi 
tion goes undiagnosed and untreated, serious dis 
ability will result, due to repeated subluxations 
which are painful Later a chronic, traumatic 
arthritis will develop with more or less destruc 
tion of the joint tissues 

If the ilial segment of the nm is fractured, a 
sbght adduction is sometimes necessary to make 
It click If the pubic segment is injured it can be 
put into a position of subluxation for diagnosis 
only by extension and outward rotation 

In fractures of the acetabulum which are per 
foratmgor fragmented, three very different groups 
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Fig 7 left Corona Fracture of the iscbial and pubic segments with dislocation 
inward of segments and rami We do not believe the direction of this screw is to be 
as satisfacton as that shown in Figures 4A and 8A 
Fig 7A Corona Result of longitudinal and lateral traction Excellent function 
in the mp joint 


of symptoms are present (i) those in relation to 
the limb and its function, (2) those in relation to 
the abdomen, and (3) those m relation to the 
gemto-unnary tract and rectum 
The length of the limb varies, sometimes it 
shows a marked shortening, at other times it is 
of the same length and m 3 of our cases it was 
from K to I inch longer The trochanter is 
less prominent and is sometimes below N 61 aton’s 
line The limb may be straight on the table with 
the foot up, there may be a little inversion if 
the femoral head has passed back through the 
ischial portion, or there may be eversion of the 
leg and foot if the femoral head has been driven 
forw ard through the pubic segment Any motion, 
active or passive, is painful, but flexion is usually 
possible Abduction is seldom possible Adduc- 
tion is possible but limited Rotation varies wnth 
the extent of the fragmentation and the amount 
of displacement, but it is usuall> absent Tender- 
ness around the outer posterior surface of the 
joint IS ah\a>s present, due to the fact that pres- 
sure must necessarily be made upon the head of 
the trochanter in order to force the head through 
the pelvis Extensive bruises over the trochanter 
major are common 

Marked tenderness over the lower abdomen is 
nearly always present and particularly severe on 
the side of the injury Rigidity is common Nau- 
sea and vomiting are not uncommon, without in- 


lury to the viscera, and are due to the mass of 
blood and fragments irritating the parietal perito- 
neum Fatal intra-abdommal hsmorrhages from 
the iliac vessels have been noted many times in 
the literature 

Blood m the urine, due to ureteral, bladder, and 
urethral injuries, is common, although one must 
not forget the possibility that the kidney has been 
ruptured by the injury which caused the ace- 
tabular fracture Tenderness over some portion 
of the pubic and ischial rami is always present 
By rectal or vaginal palpation marked tenderness 
can be elicited and, commonly, a mass will be 
found where the fracture is located, whether there 
has been a dislocation inward of the fragments or 
only a haimorrhage from the fractured bone 

PROGVOSIS 

Prognosis vanes with the extent of the injuries 
to the large blood vessels and the hollow viscera 
Many die after a few hours from shock and loss 
of blood and quite a few from undiagnosed in- 
juries of the intestines In our opinion, m order 
to locate an uncontrolled haemorrhage or a per- 
forated viscus, exploratory operation is indicated, 
if there is any doubt as to the diagnosis If coro- 
ners’ physicians would make postmortem exami- 
nations upon all of the so-called deaths from 
internal injuries, they would quickly demonstrate 
that this injury is a very common cause of death 
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lie 8 lie 8V lie 8i{ 


Fig 8 Dnscol The roentgenogram shows fragmenta 
tionof the three bones forming the acetabulum with inward 
displacement 


Iig S\ Dnscol Longitudinal extension with Itucks 
and lateral with screw in the trochanter 
>ig 811 Dri<col I unction of hip joint perfect 


Owing to this lack of postmortem control how 
e\er the mortalilj has been \er> low We have 
not encountered an} of these cases m operating 
for acute abdominal conditions the result of trau 
ma , and the 7 cases that hat e reached the fracture 
ward have recovered In none of these has there 
been lesions of the vessels that caused any dis 
turbance of the peripheral circulation The vis 
cera and gcnito urinarv organs have not been m 
volved m a single case There has been one case 
with pressure upon the obturator nerve, but, m 
spite of this brief record, we are certain that we 
will soon encounter a group of these cases with 
serious complications, such as traumatic aneurism, 
thrombosed v ems, lacerated nerv es, and perforated 
bowels 

TREATilEM 

Treatment obviously must first meet the emer 
gencies as thev are presented, from repairing 
blood vessels and perforated viscera to any of the 
simpler lesions 

The nm fractures should, in our opinion, be 
operated upon earlv The fragment should be re 
stored to as near normal position as possible and 
should be held in place b> suitable means If such 
fractures are seen late, some plastic measures 
should be taken to restore the acetabulum, al 
though some surgeons advise ankylosing the hip 
for this condition 

In the group characterized by perforation or 
fragmentation, the attempts at reduction should 


be made as soon as possible after injurv An 
anxstbctic that will give complete relaxation 
should be used Whether it will be necessan 
to use spinal anxsthesia because of the presence 
of fractured nbs and pulmonarv injuries, which 
are commonly associated with these fractures, is 
a question to be determined bv the surgeon A 
central dislocation of the femoral head is always 
held m centra! dislocation by the tone of the great 
thigh and buttock muscles In order to relieve 
this, we have found that flexing the thigh on the 
abdomen, adducting gently across the abdomen, 
rotating the femur inward, and exerting traction 
with a somewhat lateral outthrust of the femur 
will reduce the dislocation The limb is then 
straightened gently upon the table In some cases, 
the head immediately slips back into the dislo 
cated position, but m others it will remain m a 
relatively normal position The head w ill remain 
m relatively normal position m cases in which a 
large upper surface of the acetabular cup remains 
but It will not remain in the reduced position if 
only a thin rim of the upper edge of the acetabu 
lum is present as shown m Figure 6 (Cheluk) 
There is little difference m the motions used to 
reduce these so called central dislocations but one 
must be very sure of the morbid anatomy present 
before undertaking any strenuous movements for 
fear of doing more harm 

In a true perforation, the head is sometimes 
locked In such cases an incision parallel with 
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and above Poupart’s ligament should be made, 
the tissues pushed a\\a>, and the restraining frag- 
ments unlocked from the neck and head The 
head can then be forced out and held out by trac- 
tion Tvhile the fragments are replaced and the 
wound closed (see article b> Schroeder) 

We believe that all of these cases need both 
longitudinal and lateral traction Longitudinal 
traction is obtained with Buck’s e'^tension and a 
Thomas splint for support of the limb Lateral 
traction is obtained bj means of an mcision made 
just below the trochanter major parallel with the 
long axis of the limb, a hole being drilled through 
the upper end of the firm cortex, through which 
a 4 inch wood screw is placed, preferably m the 
direction of the neck The head of this screw 
protrudes through the wound and copper wire is 
wrapped firmly around the protruding head (Fig- 
ures 4A and 8A ) To the wire is attached a 15 
pound w eight which extends laterally over a horse 
or arm extending from the bed Twenty pounds 
of weight are used at first for the longitudinal 
pull, the weight is later reduced to 10 pounds 
Another method of exerting lateral pull on the 
femoral head is by means of weights attached to 
a Stemmann pain which is inserted through the 
trochanter from before backward This procedure 
naturally results in severe trauma to the tissues, 
and we believe that like traction with a Stein- 
mann nail or a tongs it will be a frequent cause of 
pain and discomfort For heavy lateral traction 
for a short interval durmg reduction, Cotton’s 
method of using a strap around the inner side of 
the thigh IS a \er> excellent one, but it cannot 
possibly exert a pull in the desired line as accu 
ratel> as will a screw which is placed in the tro- 
chanter major and which extends up through the 
neck, furthermore if the strap is held in place for 
a long time it will interfere with the circulation 
of the limb 


The weights may be lessened after a few days, 
but a good substantial pull should be maintained 
for at least 6 w eeks and no weight should be borne 
on the limb for 4 to 6 months We do not believe 
that a walking caliper is indicated because the 
walking caliper will press upon the ischium and 
serve only to dislocate the ischium upward, as a 
matter of fact, it would defeat our efforts The 
patient should be made to use crutches with a 
minimum of weight upon the extremity for 4 
months and then gradually increase the weight 
carrying as the limb becomes stronger 
The end-results of this longitudinal extension 
With the adhesive plaster after the method of 
Buck and the screw in the trochanter are shown 
m illustration Figure 4B (Alar), Figure 6A (Che- 
luk). Figure 7A (Corona), and Figure 8B (Driscol) 
Corona and Driscol hav e nearly perfect hip joints 
Alar and Cheluk could be classed as about 50 per 
cent satisfactory In Figure 4B, in spite of trac- 
tion there is a portion of the ramus of the ischium 
still m a position of displacement We are not 
able to account for the clear-cut, apparently per- 
fect acetabulum, and this displaced fragment We 
ate not sure as to just what factors ate the most 
effective in drawing these fragments back into 
place, but m all probability it depends entirely 
upon the capsule of the hip joint remaining m 
contact with the fragments 
In conclusion, we wish to emphasize that we 
believe that by a careful analysis of each case and 
the necessary slight change m the direction of the 
skeletal traction these fairly good results may be 
very much improved We have used the ordinary 
screw wrapped with wire around the head, but 
Dr EdwinW Ryerson has suggested that we use 
a screw w ith a hook or ring at the end With a 
ringed screw it w ould not be necessary to use a 
screw-driver to insert it and there would be less 
danger of the attached weight slipping off 
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ELIMINATION OE PAIN IN OBLITERATIVE VASCULAR DISEASE 
or THE LO\raR EXTREMITY 
A Technique toe Alcohol Injection of the Sevsor\ Nlra es of the Lowhr Leg 
R 11 SMITH;\ICK MD avd J C \nilTI MD Boston 

The Peripheral Cucubloiy Ctinie Miisacbu etleCeneral llo pilal 


D uring the past few jears, there has been 
a general trend toward consen,atism in 
the treatment of obhterati\e \ascular le 
sions of the extremities It has been the usual 
experience of those most familiar with this group 
of cases, that major amputations are frequentl> 
necessary on act-ount of uncontrollable pain Pam 
ma\ be temporariK rehexed by numerous pro 
cedures, designed and advocated to stimulate the 
peripheral circulation such as. ligation of penph 
eral arteries (g) and veins (ti, u), periarterial 
sympathectomy (j, 8), periarterial injection of 
alcohol (7, 10), dorsal and lumbar sympathetic 
ganglionectomy (1, 5), and the use of foreign pro- 
tein (3 and s) In spite of these aids, it has often 
been necessary to amputate the painful leg to 
preserve the patient s morale and to prevent him 
from becoming a morphine addict 
It IS our intention to show that it is rarciv 
necessary to amputate an extremity because of 
pain, and furthermore that extremities which 
hitherto have been undoubtedly doomed to am 
putation because of indolent, sensitive, painful 
ulcerations, can often be saved if the pain factor 
IS eliminated for a sutTiuent length of time to 
give conservative procedures a chance to late 
effect It should never be necessary to amputate 
an extremity unle&s it is hopelessly gangrenous or 
unless intervening sepsis threatens the life of the 
patient 

Attempts have been made in the past to block 
the sensory nerves to the foot Quenu cut the 
digital nerves by making small lateral incisions 
at the base of the toes Corlette (6) recommended 
cutting the terminal sensory nerves by a trans 
verse subcutaneous inasion just above the pam 
ful ulcer Silbert (13) reported 4 cases of blocking 
the posterior tibial nerve with alcohol at the m 
ternal malleolus (in one the foot became gangre 
nous, in another the wound healed slowly, but 
pain in the toes was relieved m all) However, 
any operative procedure below the ankle is in 
the zone of impoverished circulation Therefore, 
the incision is liable to heal poorly and injection 
of alcohol into the tissues is quite likely to cause 
extensive sloughs 

As far as we know no one has tried to work out 
a systematic method of blocking all the sensory 


nerves to the lower leg and foot and of exposing 
them high enough in the calf to give a good chance 
of primary union to the wound edges 

The anatomical arrangement of the nerves in 
the leg IS very favorable for sensory block, 
whereas in the arm, the important nerves lie 
close together and give off important motor 
branches throughout their entire length In the 
leg the trunks are widely separated, many are 
purely sensory, and the mixed nerves give off no 
important muscular branches in the inferior two- 
thirds of the lower leg If desired, a complete 
anaslhesia of the lower half of the leg and foot 
can be produced with no loss of motor function 
except in the small intrinsic muscles of the foot 
These are relatively so unimportant that m 5 
cases in which the\ have been temporarily sacri 
ficed, the patient ha« subsequently walked with 
out a delectable bmp 

TVPCS OF evSES SUITVDIX FOB NFRVE DIOCMNC 

To date we have operated upon ii patients 
Table I shows the tvpes of cases treated, the 
nerves injected, and the end results With rare 
exceptions, the operative incisions healed b\ first 
intention These cases show ed no important mus- 
cular paralyses All were relieved of their pain, 
although in Cases 4 and 8, there was an ex 
tension of the gangrene into an unblocked pam 
ful area After the sensory nerves were blocked, 
no further morphine or other drugs was neccssarv 
for the relief of pun and the patients were able 
to sleep soundly without sedatives Furthermore, 
thorough Dakimzation of the previously hyper 
sensitive ulcerated areas could be carried out 
and It was possible to cut away infected toe nails 
and bits of necrotic fascia and tendon without 
any discomfort to the patient 

SURGICVL VSATOJIV OF SENSORV NFRVES 
IV THF LEG 

We have found that even in cases of definite 
gangrene of the toes, small operative incisions 
made under local anesthesia heal well as low as 
the junction of the middle and lower thirds of the 
leg In the presence of ulceration as high as the 
mid calf. It is still possible to desensitize the cn 
tire area without producing important muscular 



SMITHVVICK AND WHITE VASCULAR DISEASE OF THE LOWER EXTREMITV 395 


TABLE 1— T\PES OF CASES AND RESULTS 


Cast 

Age 

Disease 

Local condition 

Nenes hloched 

Healing of 
operative incision 

End result 


39 

ThroRibo angutis 
obliterans 

Great toe amputated (organ 
grene Sepsis and severe 
pain IR stump 

Posterior bhut 

First icteotion 

Slow but painless healing of dis 
articulated toe in r months 

* 

36 

Thtombo angutis 
obliterans 

Ulceration of tip of great toe 

CuUneoiu branch per 
onea) posterior (ibial 

First intention 

Terminal phalanx and nail 
avulsed without pam Toe pain 
less but not healed at t month 


315 

Tbrombo-anfutis 

obliterass 

Gangrenous and and ^rd 
tcFca with infection of jJan 

Cutaneous brandtof pero 
Deal anterior and pos 
tertor Ubial 

First latenUon 

AmputaUon of gaacrenous toes 
'nith drainage of plantar fascia 
healed in i months 


43 

'1 &Ionl[<berg s 
sclerosis 

Geginniog gangrene of first 
three toes 

Cutaneous branch of pero 
neat and posterior (iDul 

First intention 

Gangrene and pain spread to 
anterior tibal nerve Gritli 
Stokes amputation 


70 

A teriQsclerolic 
gangrene 

Threatened gangrene loot 
with st\ere pam first three 

Cutaneous branch of pero 
neat anterior and poste 
nor (ibial 

First letenlioa 

Painless gangrene of foot in to 
days Cnlti Stokes aiRputauon 

6 

70 

Arlctiasclerotic 

fangrene 

Non healitiE ulcer blent 
lower third ol leg 

Peianeal anaslocnotK and 
eeternal saphenous bran 
cbes of sural nerve 

Delayed healing 

Ulcer healed slowly and painless 
ly 


67 

Arttfioselerotie 

gangrene 

Ulcer 3lit toe with septic 
joint 

Posterior tibial and cuta 
neous peroneal 

Slight sepsis 

Relief of pain stump toe healing 
slowly 

8 

70 

ArtwioKlwotje 

gangrene 

Painful gangrene great toe 

To leiwe tibial nerve 

First intention 

Rebefofpain gangrene advanced 
slowly forcing amputation 

9 

dl 

Arten«el«r<jtic 

gangrene 

Painful gangrena gth toe 

Posterior tiUal and cuta 
neous peroneal 


Rapid spread of ganrene ampu 
ution 

<0 

43 

Thrombn-angutie 

obliteraoi 

Painful ulcer great toe 

Posterior and anterior tib* 

lals cutaneous peroneal 

Slight sepsis 

Complete relief of pain Final 

j amputatioBssuIcerdidnotheal 

11 

37 

Thtmnba acgiitu 
ollitecaas 

Painful ulcers ditsum of 
foot and great roe 

Postenor tibial cutaneous 
peroneal sural 

First introlioo 
small sbn slough 

Pais relieved Ulcers grafted 


palsies Of course it is of the utmost importance 
to use the most rigid aseptic technique to guard 
against trauma of the skin edges and deep tissues, 
and not to spill an> alcohol m the surrounding 
structures In performing the injections, we ba\e 
freed up each ner\e sufficientlj to pass a gauze 
compress saturated in normal salt solution be- 
neath It and have then injected enough 95 per 
cent alcohol through a fine needle to distend the 
sheath over a length of 2 to 3 centimeters (about 
3 cubic centimeters of alcohol m the case of the 
posterior tibial, r to 2 cubic centimeters in the 
smaller nerves) ' Then v%e have flooded the in- 
cision with normal salt solution, approximated 
the deep fascia with interrupted No o chromic 
catgut sutures and the skin with fine silk 
Figures i and 2 show the sensorj nerve supply 
of the leg A studv of these plates shows tfet a 
group of two or three nerves must usually be 
blocked to give an extensive anesthesia, but in 
some cases two can be exposed through a single 

'Duruf tbe period in which this article baa been >n press we base 
seen two small trophic ukers develop (con anssthesialastiHB over 6 
iRoRths Ir order to avoid this we are now uuKtiHB moeb smano- 
amORMsoI alcohol than those ttcoroniemltd above— notoyer \A cotwc 
cenluaetersfot thetniectioaoC the posterior tibial nerve and cubic 
ceatuneterfor the anterior tibial A simple criishiOBOl tbeothnsnnU 
er nerves by a hieraoatat has civen a satisfactory snssUtesu (or % 
months It is most desirable that regeneration should ulieplace an 
from i to 6 months lo order to avoid neurotrophic compltcaitans 


2 inch incision It is important to inject them 
high enough to include ail coUateral branches 
which maj leave the mam trunk higher up and 
come down independentl> into the painful zone 
On the other hand, it is necessary to block the 
mixed nerves low' enough to prevent paral>sis of 
the important muscles in the calf 

The following procedures have been found to 
carry out these fundamental requisites 

I Postenor tibial tierce This nerve supphes 
sensation to the entire sole of the foot extending 
over onto dorsum of toes to include distal half of 
the nails (Fig 9, B) Figure 3 shows the general 
relations of the nerve in the leg and its important 
muscular branches It is to be noted that the 
last muscular filament, the inferior nerve to the 
flexor hallucis longus muscle, leaves the trunk at 
the junction of the lower and middle tlurds of 
the leg, 1 e , 6 inches above the ankle It is best 
to inject the nerve just below this but even 
if this inferior branch were cut, the flexor muscle 
of the great toe would not be paraljzed as it is sup- 
plied with a large superior branch which comes 
off 5 inches higher up 

The incision is made 5 inches above the mlernal 
malleolus parallel to the posterior angle of the 
tibia (Fig 9, B) \\Tien the deep fascia is cut 
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Iig t Cutaneous nerves of the lower extremit) Front 
view From Gra> s inalomy Lea &. Febigcr 1918 

through, the cleavage plane between the flexor 
dtgitorum longus and soleus gaslrocnecnms mus 
cles IS entered (Fig 4) ^\lth blunt dissection and 
adequate retraction, the neurovascular bundle is 
easilv exposed (in a leg of average size it lies 
about inches beneath the skin) Fhc nerve 
normalh is the deepest of the three structures 
but anatomical variations are frequent In cases 
of Buerger s disease, the nerve mav be fused to 
the arterj and vein in a solid mass Lxtremelv 
gentle blunt dissection must then be employed to 
separate the structures in the mass as the dis 
eased vessels are friable and easily torn An injurv 
to the artecj ma> easilj turn the <vcale against a 
foot which IS already balancing on the verge of 
extensive gangrene Even if the artery appears 
to be completely thrombosed and pulseless, it 
can transmit a considerable volume of blood and 
must not be injured When the nerve has been 
identified, it is freed up over the full length of 
the incision It is then injected with 95 per cent 
alcohol by the method outlined above, and the 
incision IS closed without drainage 



Fig t Cutaneous nerves of the lower extremity 
rostcnorvicw From Grays \nalomy 

Ml of the small muscles of the sole of the foot 
arc paralyzed for a period of z to 3 months, but 
tf the patient wears some form of soft arch sup- 
porter this temporary paralysis is almost un 
noticeable 

•• Detp peroneal tierre Block of this nerve 
produces anisthesia limited to the contiguous 
sides of the great and second toe with a small urea 
between the heads of the first two metatarsals 
frig 5) 

As in the cast of the posterior tibial none, no 
important motor branches arc given ofl m the 
lower third of the leg Incision should be made 
S inches above the ankle and midway between 
the tibia and fibula As show n m Figure 4, the 
neurovascular bundle is exposed by opening the 
cleavage plane between the anterior tibial and 
extensor digilorum longus muscles The same 
precautions must be used in separating the nerve 
from the vascular sheath and injecting it with 
alcohol without traumatizing the tissues 

3 Terminal ciilaneous (riink of superficial fero 
ntal itene Block of this nerve produces anxs 
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thesia of entire doi^al surface of ankle and foot 
\\ith exception of area at the junction of great 
and second toes (deep peroneal nerve) and lateral 
side of foot and httle toe (sura! ner\e) (Figs 5 
and 6) 

The superficial peroneal nerve penetrates the 
deep fascia over the crest of the fibula 6 inches 
above the anUe It is purel> sensor> from this 
level down To secure anaesthesia of the dorsal 
half of the foot with the first and second toes, 
the deep peroneal nerve must be blocked as well 
as the cutaneous branch of the peroneal Both 
nerves can be exposed through the incision de- 
scribed for the deep peroneal, whereas if the 
terminal peroneal alone is to be blocked, the in- 
cision 15 more convenienllj made three-quarter 
inch medial to the crest of the fibula (Fig 10, A) 
The nerve is found at this level either mst above 
or just beneath the deep fascia (Fig 4) As seen 
m Figure 6, the nerve divides into a medial and 
lateral cutaneous branch Care must be taken 
that the nerve is blocked above its point of d» 
vision or that both branches are injected, if 
complete anaisthesia over its area of distribution 
IS desired 

4 Dttp and superjictal peroneal nerves In case 
it IS deemed advisable to block both the deep and 
superficial peroneal nerves, a verj' satisfactory 
exposure is obtained b> making a 2-mch incision 
just below and medial to the head of the fibula 
At this level, the common peroneal nerve will be 
found dividing into its two branches m the 
substance of the extensor digitorum longus 
muscle The fibers of this muscle may be split 
and the sensory branches of the two nerv’es 
isolated by local stimulation, injected wath novo 
cam, the area of anesthesia m the foot tested bj 
penpheral stimulation and alcohol injected in the 
usual manner, care being used to see that before 
this step is taken, no muscular paraly sis has re- 
sulted from the novocain mjection All of the 
important muscular branches of these two nerves 
are usually given off above a level of z inches 
below the head of the fibula It is frequently of 
assistance to expose the superficial peroneal nerve 
as previously described at the midleg before both 
nerves are exposed below the head of the fibula 
The sensory branch of the superficial peroneal 
nerve may then be more easily isolated from its 
muscular branches 

5 Sural ttene Block o! the sural nerve results 
in anaesthesia over the posterolateral quadrant of 
leg and lateral portion of foot to fifth toe (Figs 
2 and 7) 

The sural nerve is made up of the external 
saphenous branch of the posterior tibial and the 



Fig 3 Dissection of the lower leg to show the coum 
and motor distribution of the postenor tibial nerve Note 
that the inferior branch to the flexor hallucis loogus u 
the only motor nerve given o2 below the midleg From 
ilavelocques Anotomte des ttetfs cranum ef racatdient et 
du system irarui sympalhtqiie Gaston Doin et Cie, Pvns, 
1937 

peroneal anastomotic nerves These unite m the 
midleg to form the single sural tnink which runs 
down beneath the lateral malleolus to the little 
toe 

If aniesthesia of the lateral portion of the foot 
alone is desired, the nerve may be picked up at 
a point 6 inches above the ankle where it lies on 
the deep fascia just lateral to the midhne and 
close to the external saphenous vein (Fig 5) 

If anesthesia of the posterolateral quadrant 
of the leg IS sought, the two branches must be 
blocked separately just below the knee This can 
be done through the incision shown in Figure 7 

These two nerves may be exposed by a trans- 
verse masion a to 3 inches below the knee (carried 
from the edge of the fibula to the mid^e on the 
postenor aspect of the leg) or by separate verUcal 
masions From our experience with delayed 
healmg in Case 6, wt feel that vertical rather 
than transverse incisions give a better chance 
of pnmary union The position of the nerves 
IS well shown m Figure 8 The external saphen- 
ous branch from the posterior tibial is easy to 
pick, up as It bes close to the corresponding 
vein Often a terminal branch of the posterior 
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Cross section at junction of cni<t<tle an>l loner thinU of les to shon position 
trom I jcle»h>mer 4. Shoemaker s Crort Sfr/io« Inalfmv J) Appleton 


Fir 4 
of nerves 
to 1911 

iemoral cutaneous o\erlaps this icgion UsbouUl 
be looked for and blocked, if anesthesia of the 
upper calf is to be produced 

The peroneal anastomotic branch is harder to 
6nd as there is no good landmark, but bj search 
mg the tissues both superficiall) and beneath the 
deep fascia from the midline to the postenoretlgc 
of the fibula, it cannot \crj well be missed In a 
high incision, care must be exercised not to mis 
take the thick common peroneal nerve for its 
small anastomotic branch 

6 InUrml saphenous itene Block here causes 
anesthesia of the posteromedial quadrant of the 
leg and medial aspect of the proximal half of the 
foot (Fig i) 

This nerve lies close to the internal saphenous 
vein throughout its entire length in the lower 
leg \\ ben incision is made just below the knee 
the nerve lies beneath the deep fasaa fFig 8) 
Lower dowm it penetrates the fascia and lies be 
side the vein (Fig 4) 

7 Anesthesia of the thigh \s chronic painful 
ulcerations are rare conditions m the thigh, we 
have not gone into the technique of nerve in 
jection here in detail However, it is verv easv 
to block the purely sensory posterior and lateral 
femoral cutaneous nerves and obtain an anxs 
thesia of two thirds of the thigh ^\hlIe it is 
feasible to block individually many of the small 
sensory branches of the anterior crura! nerve, it 
would be impossible to obtain a complete anas 
thesia of the anterior third of the thigh without 
producing paralysis of the quadriceps group of 
muscles 

CASE HISTORIES 

Case i L R aged 39 years Jewish was a sictimof 
thrombo angntis obliterans He entered the hospital in 


May t9iS comptsininR of a painful pangrenous ulcer of 
right great loe The patient was treated expectantly for 
2 months In the hope of increasing circulation and of 

K ibly relieving pain a lumbar ramisectomy was per 
led on August i following this the patient was able 
to sleep a little but still could not tolerate DaUn s lolu 
lion The toe was then disarticulated on August 15 This 
kft a sloughing nrcrotic slump which showed no teadeccy 
to heal and was $0 painful that DaVins solution could not 
bi. tolerated As the pain was localued to the sole of the 
foot It occurred to one of us (R H S } that blocking the 
posterior tibial nene with alcohol would give the necessary 
local anxsthcsia This was done November 17 The pain 
then disappeareil complete)} thorough Dakmiaation of the 
stump was inslituled and the sloughing utver healed in 
2 months 

Cvsr 2 F McF aged 36 years Irish sufitttd from 
Ihtombo-angiitis obliterans 

In March 1927 patient first noticed pam and discolors 
tion of the first three toes in the ri^ht foot He was carried 
along with local treatment and intravenous injections of 
typhoid vaccine until November 1928 Then the great 
tov became discolored and ulcerated under the nail The 
lip of the toe became acutely tender so that he was unable 
to sleep and lerpiesteU amputation Instead the posterior 
tibial nerve and cutaneous branch of the peroneal were 
blocked The pain stopped from this moment Disartic 
utation of the toe and meilial drainage of Us flexor tendons 
and plantar fascia had to be performerl 6 weeks later This 
incision healed in 3 months since « hich time the extremitv 
has been painless and the patient has returned to his 
former occupation 

CvsE} A G aged 36 years French Canadian, suffered 
with thrombo angiitis obliterans He entered the hospiiai 
in November, 1928 1 ourtecn weeks previously he frac 

tured his third toe which turned gangrenous ana had been 
removed a month before entry He now had a septic stump 
and gangrene of the second toe On December 3 this was 
removed and the plantar fascia drained by removing the 
distal portions of the second and third metatarsals 
The pam at night and on dressing the sloughing wwnd 
bccatne unbearable On December r? this portion of the 
foot was desensitized by blocking the anterior and posterior 
tibials and the cutaneous branch of the peroneal nene 
(Iig 9) He had been so worn out by lack of sleep that 
he slept nearly the entire following day In this case again 
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J-jg s rh-itograpfa of leg m Case 5 Posterior tibial 
nerve exposed and inje<.ted througn the medial inusion 
anterior tibial and cutaneous portion of peroneal nerve 
through the lateral in>.ision Antenor tibial antslhesja 
shown by stippled area The lateral division of the 
peroneal nerve was not injected and therefore the dorsal 
surfaces of the fourth and hfth toes are not desensitured 


local dressings could be performed with complete immumt) 
from pam and the sluggish net.roti(, tissues began to show 
signs of active healing within a few days 

The wound was practicvlly healed and he was walling 
in 6 weeJi.s At present, 3 months after operation, the 
nerves are regenerated {with the exception of the distal 3 
inches of the posterior tibiai) and the patient is back at 
work 

Case 4 J K. aged 43 years native had MonkcOerj, s 
sclerosis In igiS his nght great toe was amputated for 
gangrene In 1927 the foot became involved and 4 GnlU 
btokes amputation was done In September, 1928 he be 
gan to notice intermittent tlaudication of the left leg He 
entered the hospital on Decvmber 5 with gangrenous ulcers 
at the Ups of the hrst three toes The foot was dusky red 
md the pain so severe that he asked for amputation at 
once but it was decided to make a final attempt to save 
hia remaimDg leg and the painful toes weredesensituedby 
blocking the posterior tibial and cutaneous peroneal nerves 
It was noticed at operation that the posterior tibial artery 
was thrombosed and that there was practically no collateral 
circulation As the gangrene involved onlv the Um of the 
toev, the antenor tibul nerve was not injected TTus was 
a mistake, as the gangrene aIowIv spread down the great 
toe Within 10 days h'* began to tompiain of pain at the 
base of his great toe and amputation of the leg became 
unavoidable 

Case s M II , aged 70 years, Jewish, had arleno 
sclerotic gangrene Generaliaeo artenoi>clerosis with dusky 
redness and burning pain was present in hrst three toes of 
his nght fook The painful area in the foot was desensitized 
by alcohol injection of both tibul nerv cs and the cutaneous 
branch of the peroneal It was obvious at operation that 
the blood supply to the foot was almost completely shut 
off The pam was entirely relieved, but 2 weeks later the 



Flo 6 ^erves of the dorsum of the foot From Gray s 
Anat>)my, 1918 edition, Lea and Febiger 


foot was debnitcfy becoming gangrenous and had to be 
removed by a Ontti Stokes amputation 
Case ©MS aged 70 years, Jewish, had arterioscle 
robe gangrene This patient had general arteriosclerosis 
tod an ulcerated area an inch la diameter on the postera 
kte^ quadrant of the lower leg (Fig j) No amount of 
1<^1 treatment or Buerger's exercises would induce the 
uker to heal and it became so panful that the old man was 
reduced to a condition of chrome invalidism The pam 
was relieved by picking up the medial and lateral trunks 
of the sural nerve and cutting th^m below the knee As 
permanent anastbesia was n'^ssary, 5 centimeters of 
each nme were erased instead of the usual ejection with 
alcohol Th' inasion became slightly septic and healed by 
second intention At the end of 3 months it was healed 
ato the ulcer itstU was 50 per cent smaller At the end 
of 3 months the ulcer had healed 
Case 7 M S aged 67 years, Jt.msh had artenosrle 
robe gtogrene This was the case of another old man with 
a deep, painful ulcer of the outer surface of the little toe 
\ ray picture showed marked calafication of attenes 
tod ostcomychbs of tbe metatarsophalangeal joint. No 
wilsa^ could be made out in the vessels of eifhcr foot 
but the popliteal artencs were patent To relieve his pam 
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Fig 7 To show trans\erse incision used to expose tht 
two trunks which make up the sural nerse with the 
resulunt ansKthesia of the lateral aspect of the leg and 
foot Case 6 

the posterior tibial and cutaneous branches of the peroneal 
nerve were exposed and injected with alcohol toe 
was then disarticulated and the open stump Dakmtzed 
Pam was completely relieved sensation however in the 
most proximal and lateral part of the incision remained 
as this region is supplied by the sural nerve The patient 
was then able to tolerate thorough Dakimution and the 
wound was slowly healing when he was discharged from 
the hospital 

Case 8 E AI aged years native had artenoscle 
rotic gangrene One month previously this man had under 

E ine a Gntu Stokes amputation of his left leg When he 
rgan to walk a septic blister formed on the inferior bteral 
aspect of his right big toe The dead skin was cut away 
revealing a necrotic base which was acutely painful Fol 
lowing the procedure recommended by Sampson llandlcv 
and lilcCbntic 95 per cent alcohol was injected beneath 
the adventitia of the femoral artery in the midlhigh This 
produced no improvement in the circulation of the foot 
and he proceeded to develop a new ulcer on the lateral 
aspect of his heel The penarterial injection did give a 
partial relief of pain for 5 days but it then recurred with 
full seventy and we were forced to intervene again either 
by blocking the pain or amputating his remaining leg The 
pain in the toe was desensitized by alcohol injection of the 
posterior tibial and the terminal sensory trunk of the per 
oneal nerv e This anarsthetized the toe and the sole of the 
foot all but a small zone on the inferior lateral aspect of 
the heel where the second ulcer was situated This could 
have been desensitized by blocking the sural nerve but as 
a third ulcer was appearmg on the knee the kg was finally 
amputated through the lower thigh 

Case 0 W G aged 6 j years had arteriosclerotic gan 
grene The patient had been suffenng from the pains of 
intermittent claudication for * years Three weeks before 
admission he developed a painful ulcer on the outer sur 
face of his little toe from which burning pain radiated 
through the dorsum of his foot No arteries were palpable 
below the mam femoral m the groin 
After warning the patient that there was only the 
smallest hope of saving his foot the pain was relieved by 


blocking the posterior tibial and the superficial peroneal 
nerves at the midlcg (2 inches higher than the usual level 
on account of the extremely poor circulation) No bleed 
ing points were encountered Withm 10 hours it was 
noticed that the gangrenous patch on the fifth toe was 
extending and on the next morning the distal half of the 
foot was quite definitely gangrenous A Gntti Stokes am 
putaCion was performed Dissection of the leg showed the 
popliteal and anterior tibial arteries to be completely oc 
eluded by old organized thrombi The poslenor tibial 
artery was like a pipe stem but open below the point of 
operation Lven after dissection of the leg it is dmicult to 
account for the rapid spread of gangrene nevertheless this 
complication must be put down against our operative 
interference 

This i« the only instance in our senes where the proce 
dure seems to have caused a sudden increase of gangrene 
Perhaps it was bad judgment to attempt anything short 
of pninary amputation m a leg with such a markedly 
impaired arculation but m any event the amputation 
healed by first intention and the patient s hospital stay 
was only prolonged five dav-s for the attempt 
Case 10 A\ I’ \\ ,ngeu 43 years native, had thrombo- 
angiitis obliterans Two years ago the patient bad his left 
leg amputated because of uncontrollable pam m two small 

f itches of superficial gangrene on his first and third toes 
our months ago he returned to our clinic with his re 
mammg foot cold cyanotic and beginning to ulcerate on 
the outer surface of the great toe In spite of exercises and 
injections of foreign protein to increase circulation the 
ulcer became steadily larger and more painful Through 
injection of the posterior and anterior tibial nerves as well 
as the terminal sensory trunk of the peroneal ‘ the pam 
was completely relieved A month later the foot remained 
entirely free from pam but quite unable to increase its 
collateral circubtion enough to heal the ulcer \Ne were, 
therefore forced into doing a Cntti Stokes amputation 
This IS the first instance m which amputation has as yet 
been necessary in the cases of ihrombo angiitis obliterans 
after the pam factor has been eliminated Dissection of the 
leg sliowerl almost complete obliteration of the main v essels 
from the knee down and a very poorly developed colbteral 
circubtion 

Case ii L S aged 37 years Jewish had thrombo- 
angiitis obliterans The first symptoms of the disease aji- 
peared 10 years ago with recurring ulcerations over the 
past 6 years Three years ago he was forced to stop work 
on account of pam During all this period he has been 
treated by men experienced m the disease with exercises 
injections of Ringer $ solution and foreign protein None 
gave relief A tew months ago he fell into the hands of a 
faith healer’ who applictl leeches 1 ach leech formed an 
ulcer and the ulcers coalesced into a smglt large one on the 
dorsum of his foot The end of the big toe became gan 
grenous at the same lime so that he entered the hospital 
in intense pain and prepared for immediate amputation 
(Iig 10 \) The ulcers VI ere extremely dirty as only a 
thick greasy ointment could be tolerated 

In this case we were forced to block the sural as well as 
the posterior tibial and peroneal nerves There vvas an 
exttaordinanlv rich collateral circuhlion m the subcuta 
neous tissue but the posterior tibial artery and vein were 
completely obliterated in a mass of scar tissue which was 
densely bound to the nerve As we felt that the anterior 


’In thefirst ttlimpt to desemiUze Ibe (I r>um o( the foot > 
£ned nerve trunh war espn5e<] in the usual position of the s 
petonesi nerve in the lower third of the left toll wing its 
tiueslheva tsiended only over the proximal half of the foot ' 
aninthe la was produced I y t iccon 1 later incision exposiniC ' 
over the itpp^ end of the fibula and injecting its truoh just bei 
pnmt of mpa of its iniun rnotot branches 


ell dej 
h (he 
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1 le, S Cross section at level of incision 10 Figure ^ to show position of lateral 
and tnedial sural truni^ Ffom Ejcleshymerand Shoemakez'& Cross Secfton Anatomy 
D Appleton Co, iprt 


tibial nerve would be equally difficult to expose and that 
too much surgery should not be done at one time, this 
nerve was not blocked 

As a result of these injections, the dorsum and sole of 
the foot became completely anssthetic (Fig loA and B) 
Only a small area deep in the first toe, where the distal 
phalanx was removed remained sensitive (supplied by the 
umnjected anterior tibial nerve) The ulcers cleaned up 
rapidly under Dakins regimen and were covered with 
‘smaU deep erafta” (Davis) a weeks after the sensory 
nerves were blocLed Apparently one of the large, sub 
cutaneous arterioles cut in evoosing the sural nerve was an 
“end arteiy," as an area of uisscoloration appeared in the 
outer edge of the sural nerve incision and formed a slough 
a by 4 centimeters The other two incisions healed bj first 
intention A month later the anterior tibial nerve was also 
blocked as pain persisted deep in the big toe when he be 
gantowalk He now (i week later) has no sha^i pain but 
tingbngand pnckling sensations persist when he hangs the 
foot down This is probably caused by the blood distend 
ing the arterioles in the foot and must be referred over the 
penartenal sympathetic nerves, as the foot is otherwise 
completelj anESlhetic ‘ 


All the patients m this senes were on the verge 
of amputation, primarilj^ because of pain, second- 
anlj on account of advancing gangrene or in 
lection As a last hope, nerve injections with al- 
cohol were performed to allow the patients to 
sleep and thereby improve their general condition 
and to prevent them from becoming morphine 
addicts From the viewpoint of local treatment, 
an^thesia of the painful area permitted adequate 
Dakimzation and the free cutting awa> of ne 
croUc tissue 

'These »eM3 lions disappesied ctwnpieteiy *lttr he began to 


In five instances the gangrene continued to ex- 
tend and amputation became mev itable, but these 
were extreme cases with complete occlusion of the 
mam vessels and almost no collateral arculatjon 
In one such case, operation seems to have pre- 
cipitated a sudden thrombosis with widespread 
gangrene of the foot Dissection of this leg after 
amputation showed no apparent operative cause 
for this sudden increase m gangrene (Case 9) 

In reviewing the entire senes on the bases of 
patenc> of the mam vessels m the lower leg 
(Table 11 ), it at once becomes apparent that 5 
out of 7 cases with obliteration of the popliteal 
arteries have gone on to eventual amputation, 
whereas m all the ones in which this vessel could 
be felt pulsating the leg has been saved Here- 
after, w'hen confronted with a painful threatened 
gangrene of the toes plus a thrombosed popliteal 
artery, wc shall warn the patient that the ulti- 
mate chance of saving his leg is extremely small 
In the s->ear period preceding the institution 
of this method of treatment, there have been 24 
amputations in cases of thrombo angiitis obliter- 
ans The records of 12 of these cases indicate that 
pam was either the chief cause for amputation or 
indirectly probably a cause in that the extremity 
was too painful to permit adequate conservative 
treatment Five of the unaraputated cases were 
discharged without relief of pam Since the begin- 
ning of this work,* 14 cases have been under 

sututic* w«e looked up (oi \» 1b lie MissMhu«»* Crn»»J 
irons llajr i<5 to fnovcml/ei’ (3 igiS by Ur A 
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Fis g A Anxstheiia produced by alcohol injccbon 
of anterior tibial and medial cutaneous branch of peroneal 
B Incision for blocking posterior tibial nen e and resultant 
skin anesthesia Note that there is a narrow stnp along 
the lateral edge of the sole and heel nhieh » not descnsi 
tued This IS supplied b> the sural nene Case 3 

treatment 5 ha\e required operative relief of 
pain, and onl> i has been amputated 
In the arteriosclerotic group the results are not 
nearly as favorable — m the 6 which have required 
sensory nerve injection for pam, only 2 have 
avoided amputation 

This IS undoubtedly due to the fact that thev 
do not develop as efficient a svstem of collateral 
circulation and that the disease more frequcnllv 
obliterates the vessels above the knee 
We feel that the legs in 6 out of this scnei. of 1 1 
patients were quite definitely saved through de 
sensitization and rendering the septic gangrenous 
areas susceptible to intensive local treatment Sit 
of these patients are now walking about with no 
sign of impaired function of the feet or any tend 
ency to trophic lesions In Case 3 nerve regener 
ation was nearh complete at the end of 3 months, 
whereas in Case i at the end of 5 months the 
entire sole of the foot was still anxslhetic 
It may seem surprising that the operative m 
cisions healed by first intention in the great ma 
jonty of cases even when the foot ultimately 
went on to gangrene and amputation We be- 
lieve, however that healing of small vertical in 
cisions can ordinarily be counted on, as m cases 
of the most advanced arterial obliteration, the 
skin temperature usually becomes normal at the 
junction of the middle and low er thirds of the leg 
We recommend that pam be relieved early m 
the treatment of these cases Other conservative 



rig 10 Anlenor view of leg showing inci«ion for 
injoction of both branches of cutaneous peroneal nerve 
the ulcer on the dorsum of the foot and the big toe dis 
articulated at its interphalangeal joint After the anterior 
(ibiat ftene was blocked at the second operslion anrsthesia 
was complete below the black line B Tostenor view 
showing incisions for blocking postenor tibial and sural 
nerves Ischxmic ncrru«isof skin lateral to aural incision 
Delow the black line the leg and fool are completely 
anesthetic as all the nerves have been blocked eveept 
the saphenous This nerve was presumably cut acrou 
inmakingthepostenortibialincision Case 11 

procedures arc much more cfTective m the absence 
of pain 

It IS impossible for a patient to do adequate 
postural CTcrciscs m the presence of intolerable 
pam, and wc consider this an imporlmt ndjunct 
to the treatment of such cases The same applies 
to evlcrnally applied heat such as an electrically 
heated cradle bcpsis is often an important factor 
One cannot control sepsis w hen the patient cannot 
tolerate Dakin s solution and frequent dressings 
Operations on pcfipheral vessels and the svmpa 
thclic nervous system designed to stimulate the 
circulation may relieve pam as shown bv Leriche 
and Archibahl, m many instances, however, the 
relief from pain is insuflicient or of short duration 

In closing we wish to emphasize again that 
most patients w itli painful ischxmia of the feet are 
entitled to this ultimate conservative procedure, 
especially if they have already lost a leg (Ca«es 
4, 8, and 10) It involves little risk and only a 
slight, very justifiable, dchy if unsuccessful 

CONCLUSIOVS 

I I’ain in the low er legs and feet secondary to 
obliterative vascular disease can be relieved bv 
alcohol injection of peripheral nerves 
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'Subsequent extension o( painful gsamn« iota «n unblocked area 
tRelief of pain complete etcept in unblocked area on outn side of bet) 


2 This can be accomplished ^^ithout paralysis 
of any important muscles of the leg or foot 

3 Careful operatixe technique and scrupulous 
asepsis are essential to success 

4 A serious slough maj be precipitated b> 
spilling alcohol into the tissues 

5 Incisions should be made above the lower 
third of the leg and should be \erticat b> pref- 
erence The> usually heal b> first intention 

6 Depending on the length of nerve trunk in- 
jected, the anaesthesia produced may lost but a 
few months or may be permanent 

7 The relief of pam has been responsible for 
the saving of 6 out of ii legs othenvise doomed 
to amputation 

8 It should never be necessary to sacrifice a 
leg because of pam 

9 After an extremity has been desensitized 
by this method we have noticed frequently that 
the foot becomes drier, warmer, and that pre- 
vious color changes are eliminated The surface 
temperature may rise 5 degrees F This is probably 
due to elimination of sympathetic stimulation 
both by relieving pain and by interrupting the 
couree of the nerv e fibers to their peripheral des 
tinations Themajontv of the sympathetic nerves 
course penpherallv with the sensorv nerves 

10 Ihd result is much more apt to be success 
ful if the popliteal artery pulsates In cases of 
senile arteriosclerosis with arterial obliteration 
above the popliteal vessel, this procedure, even 
if done m two or three stages, may pieapitate 
actual gangrene and hasten amputation We feel, 
however, that, m such a case if amputation is 
necessary anywvay because of pam, one is justi- 
fied m desensitizing the extremity first 

11 After an extremity has been desensitized 
ulcerations which previously resisted all methods 
of treatment will frequently heal 
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From Th» PmbjrUn 

T hrough the kmdncs** of Professor \on 
Lit-htenberg of Berlin, it has been m> good 
fortune to use uroselectan in a senes of 85 
cases Mj experience with this drug, after ad 
ministering it to idults of both sexes and to 
children, bear out the claims made for it that it 
IS non toxic and non irritating In our senes of 
cases, the injections were without local reactions 
ind without local pain except in one or two 
instances the\ were also without sxslemic reac 
lions such as chills and fever Some of the pa 
tients complained of a feeling of thirst and a sense 
of warmth which occasionalh was associated 
with a flushed condition of the face and head, but 
these svmptoms were transilorj and disappeared 
ver> rapidlj 

In a senes of 10 cases m infants an<l chiUlrcn 
the tolerance for uroselectan was particularly 
good In these patients also svstemic reactions 
were lacking hence it is evident that, as a 
diagnostic aid uroselectan is of great importance 
prior to cystoscopy m children In 4 of these 10 
cases eyccllcnt urograms were obtained after the 
injection of uroselectan In one case two mjec 
tions were given and no urogram was obtained 
Death occurred 21 dajs after the second injcc 
tion This death was in no wav associated with 
the injection, for at autopsj the kidncjs were 
found to be the scat of very extensive destructive 
disease which explained their failure to eliminate 
the drug Ihe blood chemistry before injection 
was non protein nitrogen, 84 uric acid, 8 6, 
creatinm 2 o 

Congenital anomalies were easily ilemonstratcd 
bj means of uroselectan injection In our scries 
bifid pelves were readily shown in several in 
stances, as was also a horseshoe kidncj in one 
case In the case of a solitary kidne> with a stone 
in the pelv is on one side, no shadow w as obtained 
on the opposite side, and cy stoscopic examination 
and chromocj stoscopj failed to show the presence 
of a left ureter The diagnosis of sohtarj kidncj 
in this instance was verified bj operation and the 
stone was removed 

In one case of pol) cjstic disease of the kidnejs, 
the intravenous p> elograms, w hilc readable, were 
not as clear cut as were the pjelograms made 
with ureteral catheters from below 

•PUcul »t my duposal through the courioy nf Ihe Scherin* Cornon 
lion of Nev Vork 

■SubiniUoiror puL 


n lloip III Of Chicago 

The best— that is the most easily readable — 
pjclograms and ureterograms, obtained in the 
regular routine, were in cases of hydronephroses 
and hydro ureters In cases of unilateral involve- 
ment, it was found that the side affected stood 
out in marked contrast to the normal side 

In the presence of renal and ureteral calculi, 
the intensity of the shadow was sometimes in 
creased by the drug In ureteral stone, the use of 
uroselectan readily demonstrated whether the 
stone had caused a complete obstruction — a point 
of great value as an aid m determining whether 
the patient should be operated upon at once or 
whether, because the urine passes by the stone, 
delay is justifiable until the stone has progressed 
downward, aided or unaided by cv stoscopic 
mampulalions In such cases the renal shadow 
on the afTccteil side is much more clcarlv outlined 
than on (he normal side, just as though the uro 
scicclan had reached the kidney but that it was 
not being eliminated 1 ailurc to show the outlines 
of the ureters when there was fluid m the pclyis 
of the kidney and m the bladder was due to the 
absence of obstruction and normal, or possibly 
hypcractiyc, ureteral peristalsis 

llccauscof the rapid elimination of the drug and 
Its collection in the bladder, il is advisable to 
dram the bladder with 0 catheter m those cases 
in which stud) !•> directed toward the lower end 
of the ureter The rapid disapjicarance of dilata 
lion of the urvler following the passage of stones 
and also following dilatation of strictures can be 
satisfactorily shown by means of the drug 

Great care must be exercised m some of the 
very early lesions of tuberculosis and tumor In 
renal tuberculosis uroselectan has given satis 
factory results particularly in the group of cases 
in which, for various reasons, ureteral catheter 
ization is impossible Likewise it is a relatively 
simple means of investigating the remaining 
kidney inasmuch as pjclograms arc available 
without calhctcrwalion of the ureter of this re 
maming kidney 

In malignant tumors of the kidney filling de 
fects have been show n and a diagnosis of kidney 
tumor made If great ilcstruttion of kidney 
tissue by the tumor has occurred the intravenous 
pyelograms are not so clearly defined asinpyelo 
grams made from below At times it is adv isable 
to check with a retrograde pyclogram 

cMua July 7 iQjo 




Fij; i Notmil pvtlograms lntra\cnous p>e\ogtarns Iig j I?\VmeTvcju& pj,tio{;T4ms «.eK Bva<ie tcy det« 
w«ft made to determine the ongin af pain m the nghl mine the origin of a large movable tumor m the nf,ht upper 
upper quadrant quadrant Pytlojrams normal The tumor was due to an 

enlarged gall bladder 



Tig I tongcnita! sohtar> kidnej uith stone Com 4 Showing a moderate hvdronephrosis on the right 

plete absence of shadows on the left side •‘ide and rotation of the Vidne> on the left side 
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T hrough the kindness of Professor \on 
Lichtenberg of Berlin, it has been m> good 
fortune to use uroselectan in a senes of 85 
cases M} eTpenence with this drug, after ad 
ministering it to adults of both seaes and to 
children, bear out the claims made for it, that it 
IS non toxic and non irritating In our series of 
cases, the injections were without local reactions 
and without local pain except in one or two 
instances thej were also without s\stemic reac 
tions such as chills and fe\er Some of the pa 
tients complained of a feeling of thirst and a sense 
of warmth which occasionalh was associated 
w ith a flushed condition of the face and head but 
these sjmptoms were transitor\ and disappeared 
\er> rapidlj 

In a series of 10 cases in infants and children 
the tolerance for uroselectan was piriicularl> 
good In these patients also s>stemic reactions 
were lacking hence it is evident that, as 1 
diagnostic aid, uroselectan is of great importance 
prior to cvstoscopv in children In 4 of these 10 
cases excellent urograms were obtaincfl after the 
injection of uroselectan In one case two mjee 
tions were given and no urogram was obtained 
Death occurred 21 dajs after the second injee 
lion This death was m no wav associated with 
the injection for at autopsj the kidncjs were 
found to be the seat of verj extensive destructive 
disease, which explained their failure to eliminate 
the drug The blood chemisti> before injection 
was non protein nitrogen, 84 unc acid, 8 6, 
creatinin, 2 o 

Congenital anomalies were easily demonslratcd 
by means of uroselectan injection In our senes 
bifid pelves were readily shown m several in 
stances, as was also a horseshoe kidney in one 
case In the case of a solitarv kidncv with a stone 
in the pelvis on one side, no shadow was obtained 
on the opposite side, and cvstoscopic examination 
andchromoc^stoscopv failed to show the presence 
of a left ureter The diagnosis of solitary kidney 
in this instance was verified by operation and the 
stone was removed 

In one case of poly c\ stic disease of the kidneys, 
the intravenous pyelograms, while readable, were 
not as clear cut as were the pyelograms made 
with ureteral catheters from below 

‘Placed attny duposal through ihe courtesy of IheScheritigCotpora 
tionofNewVork 


The best — that is the most casilv readable — 
pvelograms and ureterograms, obtained in the 
regular routine, were in cases of hydronephroses 
and hydro ureters In cases of unilateral involve- 
ment, it was found that the side affected stood 
out in marked contrast to the normal side 

In the presence of renal and ureteral calculi, 
the intensitv of the shadow was sometimes in 
creased by the drug In ureteral stone the use of 
uroselectan readilv demonstrated whether the 
stone had caused a complete obstruction — a point 
of great value as an aid in determining whether 
the patient should be operated upon at once or 
whether, because the unne passes by the stone 
delay is justifiable until the stone has progressed 
downward, aided or unaided bv ^stoscopic 
manipulations In such cases the renal shadow 
on the aflected side is much more clcarlv outlined 
than on the normal side, just as though the uro- 
selectan hail reached the kidncv but that it was 
notbcingcliminated Tailuretoshow thcoutlmes 
of the ureters when there was fluid in the pclvas 
of the kidney and in the bladder was due to the 
absence of obstruction and normal, or possibly 
hyperactive, ureteral peristalsis 

Because of the rapid elimination of the drug and 
Its collection m the bladder, it is advisable to 
dram the bladder with a catheter in those cases 
m which study is. directed toward the lower end 
of Ihe ureter The rapid disappearance of dilata 
tion of the ureter following the passage of stones 
ami also following dilatation of strictures can be 
satisfactorily shown by means of ibcdrug 

Great care most be exercised in some of the 
very early lesions of tuberculosis and tumor In 
renal tuberculosis uroselectan has given satis 
factory results particularly in the group of cases 
m which, for various reasons, ureteral catheter 
leation is imjyossiblc Likewise it is a relatively 
simple means of investigating the remaining 
kidney inasmuch as pyelograms are available 
without catheterization of the ureter of this re- 
maining kidney 

In malignant tumors of the kidney filling de 
feels have been shown and a diagnosis of kidney 
tumor made If great ilcstruction of kidney 
tissue by the tumor has occurred the intravenous 
pyelograms are not so clearly defined as m pyclo 
grams made from below At times it is ad\ isable 
to check with a retrograde pyelogram 



Tis I Congenita! sohtarj kidnev with stone Com 
plete a^ence of shade vs on the left «iJe 


Fiff 4 Showing a moderate hsdronephrosis on the nt'hi 

side and rotation of the ki(lne> on the left side 






Fis 6 Moderate dilitiiioti of right ureter kidney Fig 8 Obstruction in ri^ht ureter due to stone in the 
pelvis and calyces due to stone in the prlsic ureter lumbar ureter with dilatation of the ureter and kidney 
Left kidney normal peKts Left pyclogram normal 
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Fig 9 Stone in nght ureter Note absence of fluid in 
right kidne} iscIms and right ureter, due to unRateral 
suppression Left p>cloeram, normal Shadow of kidney 
has been mtensihed b\ the drug 



Fig II Tumor of the left kidney Right p>el(«ram 
and right ureter normal Only a faint trace of fluid in the 
left kidnev Compare with Figure 12 



Fig 10 Tumor (hypernephroma) of left kidney shoivjng 
collection of fluid at lower margin of kidney and calcifica 
tion )ust below the last nb Pyelogram on the opposite 
side norma) 



Fig 12 Tumor of the left kidney Pyelograms made 
frombelon Compare with Figure ii note the difference 
Thisshowsthepehiscompressed elongated and di~.p!aced 
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Fik 13 Failure to obtain left p>eIoi;ramdue todcstiuc 
tion of kidne) by tuberculosis Lsidence of imoKement 
of opposite ureter and ktdne> 

Problems of interpretation will naturall> arise 
lust as with an} other new diagnostic procedure 
Nevertheless with our present knowledge of 
interpretation based on the reading of pvelo 
grams made from below in addition to the fact 
that doubtful cases can be checked with p>elo 
grams made in this wa}, and with increasing 
e-vpenence gamed in reading urograms made with 
uroselectan the problems involved in corrcctl} 
interpreting the “picture” will necessanl} be 
come less and less until fmall} , in m} opinion, the} 
will be negligible 

This method ma) serve as 1 check on retro 
grade p}elograms In one instance a diagnosis of 
complete obstruction was made, based on the 
fact that the catheter was arrested at the bnm of 
the pelv IS and a p} elogram could not be obtained 
from below An intravenous p}elogram made the 
ne^t da} revealed a normal p} elo ureterogram 

I have also used this new drug as a medium for 
making p}elograms from below, diluting the 



Fir 14 IntraveriuuspjelORraph) Ni)nna 1 p)eIogram» 
Cystogram ihaw t a CllinR defect due to a carcinoma of the 
bbdder 


standard solution (as used for intravenous injcc* 
lion) with equal parts of water The advantages 
of making pvclograms with this drug from below 
arc that the pictures are beautifulK clear cut, the 
drug IS non irritating, and there results practicall} 
no reaction from its use 
In determining the origin and location of ob- 
scure abdominal pain and in diflercntiatmg le 
sions of right upper quadrant and spleen, this 
new diagnostic procedure has been of great help 
final!}, It should bt emphasized that even 
though the desired data have been accumulated 
from iht standpoint of the pvelograms, it is still 
necessar), before surgical procedures are carried 
out on the kidnc}, to examine the patients with 
the c} sloscopc, to cathetcrizc the ureters to carr} 
out the usual careful examinations to determine 
the presence of pus and blood, to make bacterio- 
logical studies for infection — making stains for 
tubercle bacilli and guinea pig tests and to ascer- 
tain the dilTcrentnl function of the kidnevs 
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INTRAVENOUS UROGRAPHY IN THE DIAGNOSIS OF UROLOGICAL 
DISEASES IN CHILDHOOD* 

ABRAHAM 1I\ MAN. M I> , New A ork 

From {h« SttrgtcilStntceclDr Edvnet Seef Siaii llcs[tcu\ 


T he stud> of urological diseases m childhood, 
uhich has receu ed considerable attention m 
the past 5 j-ears, w ill no doubt gam added 
impetus through the introduction of the new m 
travenous p>elographic medium, uroselectan, re- 
centl> introduced b) Swick This method of 
examination will pro\e an e\en greater boon m 
Its application to children than it offers to adult 
urolo^, and will add considerablj to our diag- 
nostic accurac> Here we ha\e a means of ms- 
ualizing the urinary organs and at the same time 
obtaining information as to the function and d>- 
namics of the tract without resorting to instru- 
rnentation Uroselectan may be used at all ages 
and requires no anssthetic, thus obviating one of 
the disadvantages of retrograde pyelography m 
children Roentgenograms taken under anaesthe- 
sia are often blurred, and the kidneys are incom 
pletely distended as it is then impossible to judge 
the proper amount of solution to inject in order 
to fill the pelvis All of these disadvantages have 
been overcome by intravenous pyelography, 
which, m a senes of 33 cases ranging m age from 
6 months to 13 years, has been found to be abso- 
lutely non-toxic 

A few words as to the historical development 
of intravenous pyelography In 1923, Osborne, 
Sutherland and Scholl, and Rowntree first at- 
tempted visualization of the urinary tract with 
iodides administered both orally and intrave- 
nously Their results did not w arrant its adoption 
as a routine clinical measure Since then various 
contributions have been made by Rosenstem, von 
Lichtenberg, Volkraann, Lenatdouzzi, Pecco, 
Hryntschak, and Ziegler and Koehler Ro^no*, m 
1929, obtained practical results associated, how- 
ever, with some reactions, reporting excellent vis- 
ualization of the urinary tract by means of a 
solution combining sodium iodide and urea 
Imally Swick,® a few months later, introduced 
the preparation known as uroselectan In a sub- 
sequent paper by von Lichtenberg and Swick,* 
the clinical application of this drug was described 
in detail 

The work on uroselectan was begun by Swick 
with selectan neutral, both being synthesized by 


Professor Binz and Dr Raeth on the medical 
service of Professor Lichwitz in Altona, Ger- 
many The original preparation caused some un 
toward symptoms, and was modified to obviate 
some of Its toxicity The final preparation (that 
now called “uroselectan”) we have used on the 
service of Dr Beer at Mount Sinai Hospital, in 
collaboration with Dr Swack, m more than 100 
cases, both adults and children, without ever 
having noted any unpleasant manifestations af- 
ter Its administration 

Uroselectan is an iodine pyndm combination 
with an iodine content of 42 per cent It is abso- 
lutely non-toxic, neutral m reaction, readily sol- 
uble m water, and its tolerance is exceedingly 
great As a result, intravenous urography has 
been placed on a practical, every day working 
basis Since visualization with uroselectan de- 
pends upon the functional activity of the kidney, 
we have in this method a roentgenological func- 
tional test, m addition to a way of gaming infor- 
mation as to the dynamics of the urinary tract 
Aside from outlining the pelves, ureters, and 
bladder, the kidney shadow itself is intensified so 
that u stands out in relief Lack of visualization 
may mean either a non functionating kidney , 
temporary inhibition, or absence of the organ 
The functional value of intravenous urography 
can also be determined by the estimation of the 
substance excreted in the urine Under normal 
conditions, 95 per cent should be excreted withm 
6 to 8 hours About three-fifths of the substance 
is excreted during the first 2 hours, one quarter 
dunng the next hour, and the remainder m an 
other 4 hours In the case of diseased or damaged 
kidneys, the rate of excretion is proportionately 
decreased, and the substance has been found in 
the urine as late as 6 or 8 days after injection 
when stasis has been present The specific gravity 
of the urine m norma' kidney s is greatly increased, 
often reaching as high as 1040 or 1045 within a 
few hours after injection, whereas such is not the 
case m the presence of diseased organs Studies 
made on the determination of the iodine compo 
nent in the blood and the substance excretion m 
the urine, will be reported fully b\ Dr Snick, to- 
gether with comparative estimations of the usual 
functional tests (phenolsuiphonephthaJejn, indigo 
carmine, concentration, and blood chemistry) 
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SURGER\, G\^ECOLOGY AND OHSTf IRICS 




Fig t Intra\enous pjelogram in a girl 7 jrars of age 
Pjehtis No demonstrable p>eIographic changes 

The technique of administration is \erj simple, 
and has already been described ‘ A child of 7 
years of age recenes one half the adult dose 
(which IS 40 grams), and a patient of a years, 
one quarter of the <lo«e The youngest injected 
in our senes was an infant of 6 months Com 
pression by means of an inflated rubber bag o\er 
the bladder region 10 minutes prior to and during 

‘Swick Am J Surj iq]o Feb fip 49J 4 >i 


Tig 3 r>eljli» in a prl 5 years of age No changes 
dcmonsirateil by pyelography 

the time of roenigcnographic exposures, markedli 
intensifies the pyelograms It is adxisable, how 
e\cr, to take one or two films without compres 
Sion The first roentgenogram is taken 15 mm 
utes after the injection, the second so to 30 
mmutesafter the first, and the third a correspond 
mg period following the second Subsequent 
plates dejx'nd on the findings of the first two, md 


} « 


Fig 3 Pyelitis in girl 8 years of age In the right kid 
ney is shown moderate blunting of the caliccs 


Iig 4 Ptclonephnti* in girl m’j years of age Intra 
venous pyelo},ram shows slight blunting of calyces of h't 

kidney 
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Tig j PschtJsJngulj'ijearsof'igc Th6rocnt,eno 
gram sbows the right pehis moderate! j dilated \ distinct 
lo3p lb visible in the ureter belon- the pelvjs «ith /air!> 
nell marl ed dilatation of the ureter beloiv this poict 



fig 7 Left renal tuberculosis in girl of 9 ) ears Diag 
nosis ton&rmed bj ncphrectom) 



Fig 6 Intravenous p>eiOoram in a boy ii>» jcars of 
age, shomngaa area of de..truction involving the left Lid- 
ne> iDbltraUon of parench>ma with p>elographic medium 
radiating from the middle calyx, suggestive of tuberculosis 
\epbrectom> performed and pathological diagnosis was 
Circumscribed subacute purulent interstitial mfkm 
mation 



Fig 8 Boy7>earsDfage Bilateral transplantation of 
uretem into sigmoid for ectopia \ esicx Most of the calj!ce5 
in both kidneys somewhat blunted \ good deal of elution 
vs seen thtoughout the entire colon 



Fig 10 Roj io)earsofage clogram showing latte Fig 12 Same patient as in Figure n showing more 
h>dronephrotic right kidney fiUing of sac and better visualization one half hour later 
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13 Congenital hjdroncphrosis m lio% 8 jcirs of 
age Lxposure made 1 hours >f ter in;ectton 


on the pathological process with which one is 
dealing In the presence of an> factor resulting 
m stasis, late plates usuall} giv e more information 
than the eirh ones 

To what extent intravenous urograpbj will 
supplant cystoscopic procedures cannot as jet be 
determined No doubt m manj instances we will 
be able to dispense w ith c> stoscopic p> elograpbj 
Since this test depends on the functional capacilv 
of the kidnejs, when there is poor function the 
mtrav enous radiograms are usuall) unsatisfactorv 
and will have to be supplemented b> the older 
method of retrograde pjelographj In renal neo- 
plasms in children, m which the entire kidnej is 
often dcitrojcd bj tumor tissue, there is very 
httle or no vnsuaUzation, and more information 
from a diagnostic point of v lew is afforded b> the 
usual method of pjelographv Nevertheless, in 
this, tj'pe of case, w here there is a definite palpable 
tumor on one side, c> stoscopv mav be dispensed 
with if the other kidnej visualizes normall) In 
pjelitis we have noted a blunting of the major 
and minor calj ces and changes in the ureter out- 
line, corroborating the findings of retrograde pje 
lographj The method should prove invaluable 
in the stud) of congenital anomalies and will no 



Iig 14 Same patient as m ripureij, 5*^ hours ifter 
inj'xilioQ Pehis and caljces more distended vnd «how 
more intense visualization 





Its IS Samepahfntasin Flares i3and 14 p’^hours 
after injct-tion—retenlion in left but n„hl fails to % isualwe 
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1 1;; i6 ' ConKenitalurclcroh)dfonephr<Mi ofleftLidncj 
in bo> II scars of age Intrascnous p}«Iosr3m taken j) 
minutes oftcr injection 

doubt bring to light mant unsuspected conditions 
In p\onephrotic and hvdronepnrotic kidnejs the 
visualization will of course depend on the amount 
of functionating kidnej parenchjma This brings 
up the question of whether or not the functional 
V due of this method bears anj relation to the 
degree of visualization Our evpenence would 
seem to indicate that when there is good visuali 
zation, the kidne> s are probablj functioning nor 
mally Other factors, however (such as stasis, 
pol} una roentgenological technique, the prepara 
tion of the patient, and obesity) must be taken 
into consideration, as all of these have their m 
fluence on the intensity of the shadows In stasis 
due to mechanical causes, the late pictures be 
come more and more intense, and plates taken 6 
or 8 hours after injection show more distinctly 
and give more valuable information than early 
ones, which is exactly the opposite in normal 
kidneys 

The field of application of intravenous urog 
raphv is very broad and as our experience pro 

^Finum r6 and 17 nare loanel me ly p7 JeromeS LcopoU of 
Lanoit Hill Hospital 


li? 17 Rocntjccnocram tsken 3'a hours after injection 
in same patient as in 1 itmrc 16 Shows dilatation of lower 
end of ureter due to obstructive lesion at ureterovesical 
junction 

presses, the indications will become nreltt well 
standirdizecl In children it will probaWy be used 
more is a routine procedure than m adults It i» 
of especial value when for one reason or another 
cvstoscopy cannot be performed or the ureters 
cathetcrized, in the presence of hamaturia and 
in ca«cs m which the ureters have been trans 
planted into the bowel Von Lichtenberg and 
Svvick reported that m 75 per cent of injected 
cases the pvclogram gave satisfactorv diagnostic 
information, whercis in 25 {>cr cent cvstoscopv 
md rcirognde pvclographv hid to be resorted to 
for supplemental information 
In the stiidv of these pyelograms our old con 
cepts will have to be revised I or instance, serial 
roentgent^nms of kidney s without nnv ev idences 
of obstruction almost invariably show filling of 
the pelves ind calyces One would not expect, 
under normal conditions, to find this so, as we 
have been led to believe that the pelvis empties 
Itself before it is completcH filled The injection 
produces considerable diuresis a time, which 
miv account m part for this phenomenon The 
pictures are not as sharp as those obtained with 
retrograde p\ elograjihy , although in general the 
pelvis, calyces and ureters are well outlined 
In 22 children injected, reliable diagnostic data 
was obtained in most instances b\ intravenous 
urographv alone It was of particular service in 
4 cases m which on account of severe cystitis the 
ureters could not be visualized Almost all of 
these children were controlled by cystoscopv, 
functional tests, and in most instances cv stoscopic 
findings were in accord with the pyelographic 
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data In obstructn e conditions (hj dronephwteis, 
ureter calculus, etc), the degree of visualuation 
cannot be entire!^ depended upon as a guide to 
the functional impairment of the kidnej Even 
though considerabH damaged, sufficient sub- 
stance ma\ accumulate in the h> dronephrotic sac 
to render a satisfactorj degree of visualiijation 
In the large uninfected hydronephroses, visuali- 
zation of a normal kidney on the opposite side 
may be sufficient diagnostic data on v. hich to base 
operative indications without resorting tocystc® 
copy However, m conditions associated with 
pyuria, it will always be advisable to resort to 
cystoscopy and ureteral catheterization, even 
though the py elogram show s an apparently nor- 
mal kidney on the other side, as only by this 
means can w e determine the presence of infection 
Functional tests should always be made before 
deciding on intravenous pyelography, if there is 
poor function with marked blood retention, this 
procedure should not be used 
In conclusion, it may be slated that intravenous 
pyelography, especially in urologv of children, 


has already proved to be a most valuable diag- 
nostic adjuvant It is absolutely non tovic, and 
does away entirely with all the disadvantages of 
retrograde pyelography It not only opens up 
new vistas, but will undoubtedly place urological 
diagnosis on an even more accurate basis than is 
at present possible It js an entirely phy siological 
procedure outlining the whole urinary tract and 
docs away with artefacts caused by cystoscopic 
pyelography It also settles once and for all the 
question of simultaneous bilateral pyelography, 
a procedure which has given rise to considerable 
adverse cnticisra during the past few years In 
travcnous pyelography offers an excellent method 
of studying dynamic conditions of the kidneys 
and ureters, and from observations made so far 
offers us % radiographic functional test For the 
present, until this method has been given a more 
extensive tnal, it would seem advisable to supple- 
ment the examination by cystoscopv 
The accompanying illustrations demonstrate 
various conditions m which intravenous pyelog- 
raphy has been employed 


THE TREATMENT OF IRREDUCIBLE INTUSSUSCEPTIONS IN 
CHILDREN 

\ CLI^^CAL AKD Experimental Studv * 

VLQCRT H MO\TGOMnR\ M D , an® J J MUSSIL MD Chjcvco 
tiom tlje Cirto S A Spragwe Mmojial InWWutt LaWaloty iht CiuMtto 4 V jnvMiai Uwioial anti ihe OepaWmenV of Sufscry si Rush 
ItUdKsI Univertti} <rt Chicaeo 


O NE of the baffling pathological conditions 
that may confront the surgeon is an irre 
ducible intussusception The seriousness of 
this condition is augmented bv the fact that most 
of them are found m very v oung children, since 80 
per cent of intussusceptions occur m children un 
der 2 years of age In addition, these young pa- 
tients are suffering from the toxtemia that is pro 
cluced by an intestinal obstruction That the 
seriousness of the situation cannot be minimized 
JS seen in the careful review of cases of acute 
intussusception made bv Pernn and Lindsay In 
cases of acute irreducible intussusception under all 
forms of treatment, they report a mortality of xoo 
per cent m children under 2 vears of age and 70 
per cent m older children The surgeon who finds 
that his patient has an intussusception that he 
cannot reduce faces a grav e problem He may try 
various procedures such as (i) an artificial anus 
bv making an enterostomy or a colostomy above 
the obstruction, leaving the intussusception in the 
'Read before ihe Ciucaso Su 


abdomen, (2) a lateral anastomosis around the 
obstruction leaving the intussusception in the ab 
domen, (3) a resection of the intussusception 
making an artificial anus of the ends of the bow el 
as in the Mikulicz’s operation, (4) a resection of 
the intussusception w ith a lateral or end-to-end 
anastomosis, ($) a resection of the intussusception 
through an incision m the outer layer as m the 
Coffey operation 

Certain objections have been raised against 
each of the various operations In these very 
young children, any operation which includes the 
making of an artificial anus will probably lead to 
a fatality as the infant loses too much food and 
water through the artificial opening Other w nters 
have objected to those operations which leave the 
intussusception in place as they think there is a 
grave danger m the sloughing that will follow 
Jhe ideal treatment, of course, is to remove the 
stmngulated portion and rc-estabhsh the continu 
jty of the bowel by anastomosis Unfortunately, 

cal Socwl> Jiflttary 4 
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Fig I \ Intussusception produced in (he loner ileum 
by inNagmation nith a glass rod 0 The intussusception 
pushed through the ileocscal salve into the asceMing 
colon C The necL of the intussusception fiaed b> inter 
rupted siUw sutures D Portion of the loner ileum deprived 
of Its blood supply by ligation before mvapnation F 
Lateral anastomosis betneen ileum and a cending colon to 
short circuit around the intussusception 

however, all such operations seem to be too lor 
midable for voung children \Uhough kochcr 
reported “i successful outrome tn 5 such cases, 



Fir 3 Condition of bowel 5 days after ligating blood 
supply to invaginated bowel 



Fig t Condition of invagmatcd bowel after sloughing 
sutrve<|uent to blood supply ligvtion 


Other writers, for instance Perrin and Lindsaj, 
hadamortalitj of about loopcrcent TheCoffev 
operation m which a longitudinal incision is made 
in the outer la>cr "ind through this opening the 
intussusception is excised and its neck sutured, is 
performed in a highlj infected field It has not 
proved to be successful m our hands 
1 he method used occasionally bj nature to cure 
some of these ca«cs of irreducible intussusception 
»5hV,elheCofIe> operation in principle Tievesin 
describing the condition savs “If the mtussus 
ccption be irreducible then cure b\ spontaneous 
reduction is impossible as is also reduction b> 
means of forcible cnemata or bj hptrotomj On 
the other hand if the tissues of the mass be glued 
together b\ adhesions about the neck, the parts 
ate most advantagcousl) placed for spontaneous 
recovery by elimination of the gangrenous mtus 
susccption Thompson, in reporting a case of 
spontaneous cure by elimination, says that this 



Iig 4 Showing slump of in\ vginatcdbowclaftervlougli 
ing and anastomosis 
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TABLE HI —RESULTS OF INVAGINATION OF 8 TO 
lO INCHES OF BOVraL — WHOSE BLOOD SOT 
PL\ HAS BEEN SHUT OFF B\ LIGATION AND 
RESECTION Op THE VESSELS — INTO AND 
THROUGH ILEOCiECAL VALVT:, AND ANAS 
TOilOsIS OF THE LOWER PORTION OF TllF 
ILEUM TO THE CA:CUM DOGS VVERF RILLED 
ON THE AVERyVOE OF 6o D\VS AFTER 
OPERATION 


n J 

^)mptoni« 

Poilmnrtem findinss 


None 

nowel tiormal anlh iloujhin j o( n 
1 and healing 

irangulalcd potlion 


None 

Bovel^norma] with il ughing el t( 

:rangulaled poilion 


N ne 

Povel noimal nith iI>ugbingo( il 
and healing 

irasgulale 1 portion 


None 

1 Onwcl normal mb atougbini ol ii 
1 and healing 

irangulitcd poition 

5 

None 

Slight distention of bowel but otherwiaa tame aa above 

6 

' - 

Dog died on the siKh day due <o evueeiaUoa 



Hovel normal with lypieal tloughmg and btaling 
Stump not patent 

‘ 

>,0„ 

Snvel normal with typical iloughing ■nd beabng 
Stump not patent 

9 


Hovel normal with tipioal tloughiag and heabng 
Slump pot patent 

10 

1 

Dowel normal with typical tloughing an) healing 
Slump not paieai 

1 1 J None 

Dowel normal with typical iloughing •nd healing 
Stumn not patent 


Thn<d sifiifted*<ikht inditifcntril w«r<in fnu<lib<(m<ondil>OB 
tb(n at Um< o( operaiioa 


child had an intussusception of 5 da^s’ standing 
At operation an irreducible intussusception was 
found at the ileoca;cal valve The child’s gcneni 
condition was so poor at the time of operation 
that we felt that a resection would be fatal We 
decided to leave the mass in place and fived it bj 
a row of interrupted stitches Then a lateral anas 
tomosis was made between the ileum and the 
colon The patient made an uneventful recoverj 
and left the hospital mu dajs At no time could 
we find an} evidences of sloughing (issue in the 
Stools 

Our second patient was a little Italian bo>, 8 
months of age According to his history the child 
had been sick for 2 days with an intussusception 
When brought to the hospital, he was apathetic 
and apparently m poor condition At operation an 
intussusception about 10 inches long was found 
It consisted of the ileum that had mvagmated 
itself into the ciecum Part of the intussuscqition 
could be milked out but about 6 inches remained 
firmly fixed by a local adhesive peritonitis The 
mvagmated bowel was grayish black and began to 


show signs of tearing when more force was applied 
in an attempt to free it As it was evidently irre- 
ducible, the mass was left in place and fixed by a 
row of interrupted silk sutures around the neck \ 
lateral anastomosis was made between the lower 
ileum and the ascending colon The child had a 
somewhat stormy convalescence because of an 
attack of bronchopneumonia He left the hospital, 
however, at the end of a month in good condition 
Daily examination of the stools failed to show any 
gross pieces of sloughed tissue 

Fncouragcd by the successful outcome in these 
two coses but realizing that our experience was 
loo small to permit us to draw any definite 
conclusions wc thought it would be worth while 
to try out this method of treating intussusceptions 
produced cxpcrimentallv m dogs With that ob 
jeet the following group of experiments was per 
formed 

The operation, under ether anxsthesiv, con 
sisterl of a right rectus incision followed by the 
delivery of the lower end of the ileum and the 
cajcum into the wound l*hc lower 8 to lo inches, 
of the ileum was then mvagmated into and 
through the ileocxcal valve by means of a glass 
rod which was pointed at one end and blunt at the 
other (Fig i A, D, and C) This portion of the 
bowel was chosen because of the frequency of 
intussusception at this point 2so di/Ticulty was 
expcncncetl m mvagmaiing the bowel provided a 
sufTicicnt time was allowed to elapse to permit the 
ileum to relax following an initial spasm Care 
had to be exercised not to strip the mesentery 
from themvagmatmg bowel The bowel was fixed 
m position bv means of interrupted silk sutures 
However, after a senes of lo dogs it was discov 
ered that the bowel dismvagmatcd itself b\ sliding 
out along the fat mesenten Therefore it was 
found that a suture through the mesenteric at 
tachment was necessary to hold the bowel in 
position 

The first group of dogs m general remained 
symptomless and in good condition despite the 
invagination The mvagmated bowel remained 
patent and there was, in most cases, very little 
pathological change present at postmortem (Table 
i) Ircquently the only pathology present was a 
slight cedema of the mvagmated portion which 
apparently did not interfere with function of the 
bowel This demonstrated m dogs that merely 
mvagmating the bowel was not sufficient to pro 
duce interference to the blood supply with the 
resultingpiclureof intussusception as seen m man 

In the second group of dogs m addition to m 
vaginatiQg the bowel, the blood supply to that 
portion was first shut off bv ligatmg and resecting 
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all the vessels suppl> mg that section (Fig i D) 
These dogs had an uneventful recovery from the 
operation but in contrast to group i, almost im- 
mediatelv began to lose weight, gradually become 
distended followed b> vomiting, diarrhoea, bloody 
stools, and death (Table II) The postmortem 
revealed an emaciated dog with a ver> marked 
distended bowel, especially the lower end of the 
ileum (Fig 2) The strangulated portion of the 
ileum had sloughed off leaving a stump with a 
constricted lumen w hich w as usually pulled to one 
side b> the cicatricial contractions It is inter- 
esting to note that all these dogs, w ith three e’ccep- 
tions, died of chronic obstruction to the bowel 
The three e-^ceptions w ere dogs, numbers 8 and 1 1, 
which died, showing a typical picture of acute 
obstruction (Fig 3) at the end of 5 days, and dog 
number 2, which was killed at the end of 34 days 
without any signs or symptoms of obstruction 
The dogs liv ed on an a\ erage of 34 days 
In the third group, after shutting off the blood 
supply and mvaginating as before, ananastomosis 
of the lower end of the ileum and caicum was done 
(Fig 1 E) These dogs in contrast to group II, 
almost immediately began to gam weight, were 
very active, and at no time showed any signs of 
obstruction When killed at the end of 60 day s on 
the average, they were fat, active, and m general 
m much better condition than at time of opera- 
tion (Table III) Postmortem examination re- 
vealed a normal bowel with the strangulated por- 
tion sloughed off leaving a stump whose lumen, m 
most cases, was closed by cicatricial contractions 

(Fig 4) 

StrMltAR\ AND CONCLUSIONS 
Two y oung children with very definite irreduc- 
ible intussusceptions were successfully treated by 


fixing the irreducible part in position by a row of 
silk sutures placed about the neck and short cir- 
cuiting this obstructed portion by a local anas- 
tomosis 

The mtionale of this method of treating irreduc- 
ible intussusceptions w ould seem to be supported 
by the results of experimental work done on dogs 

1 In dogs, in which a portion of bowel is m- 
vagmated and fixed, there is first a very strong 
tendency toward spontaneous reduction and in 
case the invagination remains m place, the bowel 
will function with little disturbance m the general 
health of the dog 

2 Invagination alone is not sufficient m dogs to 
produce an obstruction to the blood supply to the 
invagmated portion of the bowel 

3 Dogs m which the blood supply to aportion of 
the bowel is first shut off and then invagmated 
will die with a picture of chrome obstruction 

4 Lateral anastomosis of ileum to c«cum 
around the mtussuscepted portion of bowel will 
permit a normal function of the remainder of the 
bowel with no disturbance to the general health 
of the dog 
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CORRESPONDENCE 


MYRCUS yVHITMYN— \ CORRECTION 
In the June number of SURGERY , GYNE 
COLOGY AND OBSTETRICS, the Editors pub 
Iished a portrait which bore the name of Dr Star 
cus Whitman Stephen B L Penrose, president of 
Whitman College, who is the author of the bio 
graphical sketch of Dr Whitman, immediately ob 
jected to its publication 

It appears that there never has been an authentic 
portrait of Dr Whitman The one in question is 
based upon an alleged resemblance between Dr 
Whitman and a clergyman who lived in Chicigo 
This same picture was published in the first edition 
of Dr O W Nixon’s book, I/ow Marcttf ll hitman 
Saied Orc<;o>t Its publication was followed by a 
storm of protest from those who knew that it was 


not genuine At the time, Dr Penrose was criti- 
azed severely for its appearance m Dr Nixon’s 
book Consequently, he now feels that the publi 
cation of the photograph in connection with an 
article written by himself is a reflection upon his 
honor 

The Editors wish to state that this photograph 
was published in spite of Dr Penrose’s insistence 
that there were no authentic portraits of Dr 
Whitman In their zeal to present a likeness of the 
subject of Dr Penrose’s sketch, they faded to 
place sufficient reliance upon the author’s state- 
ment They wish, therefore, to assume the re 
sponsibihty for this error and to express their regrets 
to Dr Penrose for the occurrence of this unfor- 
tunate incident 
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Unfortunatelj, the technique proposed for 
mtra\enous urography did not permit of gen 
eral use, chieflj because of the necessity of 
establishing tolerance to the massive doses of 
sodium iodide necessaiy to cast a shadow, and 
because the shadow of the peKis and ureter 
was frequentlj too indefinite for interpre- 
tation Although the method suggested b> 
Row ntree and his associates w as not generall> 
emplojed, nevertheless it is remarkable how 
clearlj the renal pelvis and the bladder fre 
quentlj can be outlined in patients who have 
become tolerant to iodine, after the intrave 
nous injection of 300 cubic centimeters or more 
of a 15 per cent solution of sodium iodide The 
discoverj that intravenous urograph> was 
feasible stimulated various obsen ers to find a 
solution more amenable for this purpose and 
the problem became one of chcmistr> 

It was evident that the greatest objection to 
solutions of sodium iodide cmp1o>ed was the 
fact that the iodine in its free form was poorl> 
tolerated and did not permit greater concen 
tration m the urine It was necossar> to find a 
combined form of iodine which would have 
none of the toxic qualities of the free iodine 
and would be secreted in a higher concentra 
tion Roseno described a substance which 
combined iodine with urea and which was 
secreted in sufficient quantitj clcarl> to out- 
line the renal pelvis in many casts Soon 
aftenv ard he reported his experience m a num 
her of patients with various lesions, in which 
he thoroughly evaluated the method and 
placed It on a clinical basis Unfortunatcl>, 
however, the substance was toxic to certain 
patients and consequentlj did not meet with 
general acceptance 

A combination of iodine in high concentra- 
tion with a pjndine ring had been discovered 
previousI> bj Binz and Raeth of Berlin, this 
was called “selectan neutral,'’ and was being 
employed intravenouslj as an antiseptic 


Among the first to work with this solution was 
Hryntschak, who as early as 1927 emplojed it 
to outline the unnarj tract m animals, but 
was unable clcarlj to demonstrate its feasibil 
it> for general use Swick, a fellow on the 
Libman Foundation, working with Lichtwitz 
at Altona, recognized earlj m 1929 the value 
of the selectan group m outlining the unnarj 
tract following intravenous injection How- 
ever, it proved to be toxic in some cases and 
the shadow of the renal pelvis was frequentlj 
uncertain ^\ orking w ith von Lichtenberg and 
Swick, Bmz made v anous modifications w hich 
obvnted the objectionable features, leaving a 
substance which on intravenous injection was 
not toxic and which outlined the pelvis and 
ureter sulTicicntlj to permit interpretation of 
any existing abnormahtj This substance was 
called “urosclcctan ” With charactenstic 
Teutonic thoroughness von Lichtenberg in 
sislcd on an exhaustive tnal bj a group of 
representative American urologists before uro 
selectan should be distributed for general use, 
their results were submitted at a recent meet 
ing of the American Urological Association 
Urosclcctan is now available for use bj the 
medical profession and undoubtcdlv w ill prove 
to be a valuable adjunct to general diagnosis 
Judging from the experience of those who have 
cmplojerl it, its greatest value probablj will 
be in determining the condition of the kidiiev s 
in cases m which ureteral catheterization is 
difficult or impossible This w ould include m 
tolerant patients, patients with contracted tu 
berculous bladder, anatomical obstruction of 
the ureter, extensive vesical neoplasm pros 
tatic obstruction, impassable stricture of the 
urethra, patients who have undergone rectal 
implantation of the ureters, infants and pa 
tients in whom introduction of the cvstoscope 
is difficult because of deformities The intra 
venous method permits bilateral pjclographj 
without any of the dangers accompanying hi 
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lateral retrograde pyelography, this should be 
of particular \alue in the presence of polycys- 
tic kidney, bilateral hydronephrosis, and fused 
and solitary kidney It will also be a \aluable 
adjunct to the list of tests of differential renal 
function, which frequently have left doubt as 
to the functional capacity of the kidney under 
investigation Incidentally, uroselectan offers 
a much better medium for retrograde pyelo- 
grams than sodium iodide in that it has none 
of the irritating qualities of the latter, and, 
because of the large content of iodine, it casts 
a dense shadow 

Although the method of intravenous urog- 
raphy IS now available to the general profes- 
sion, it must be remembered that the interpre- 
tation of the urogram is frequentl> difficult 
and should be referred to those who have had 
extensive experience 


It should be emphasized, moreover, that 
although m some cases the use of uroselectan 
may render cystoscopic examination unneces- 
sary, nevertheless its interpretation will often 
have to be accompanied bj cystoscopic data 
in order to complete the diagnosis 

It will be found that the outline of the pelvis 
and calyces is not always distinct in the uro- 
gram obtained by intravenous injection and 
that minor evidence of abnormality, such as 
occurs with renal tumor and renal tuberculo- 
sis, is easil> overlooked In doubtful cases a 
retrograde urogram will be necessary 
Thus, by the work of various contributors, 
intravenous urography has now been placed 
on a practical basis That it w ill prove to be a 
valuable adjunct to urologic as well as to gen- 
eral abdominal diagnosis and surgery is evi- 
dent William F Braasch, MD 
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CHARI CS ANDREW POWERS 

HARLES ANDREW POWERS, the son of George Eliot and Jenme Stow 
Powers, was born in Lawrence, Massachusetts, Pebruarj 2, 1858 He 
dttfnded the public schools of Massachusetts and began the study of 
medicme in 1879 under the direction of Dr A J Stetens, of Slalden, Massa- 
thusetts who continued to serve as h\s preceptor during his undergraduate dajs 
at the College of Phvsicians and Surgeons of New \ork, from which m 18S3 he 
received the degree of M D 

It IS unfortunate that his earlier biographical record can not be adcquatel> 
written Hvs pre medical education, the arcumstances that led to his choice of 
mediane as d profession, as well as to his selection of surgcr> as a spccnlty, would 
unquestionablj be of the greatest mtertsl He, ho\vc\er, rarelv if c\er, referred 
to his earlier > ears, and in spite of diligent inquiry from many of those of Ins class 
mates and intimate friends who still sursisc, these topics must unfortunately re- 
main unanswered That an ultimate surgical career was senouslj considered b) 
him when still a student is shown b> his selection of the subject of “Intestinal 
Obstruction” for bis graduating thesis This, his lirst contribution to surgical 
literature was unforlunaleh never published 

His student da>s in the College of Ph>situns and Surgeons must be passed 
ONcrquicUy At that time" fwent) third Street” was a proprietarj institution, 
and two full courses of lectures in seven subjects, extending over a period of at 
least two >pars and at a cost of two hundred and eighty dolhib, were the sole 
qualifications for admission to the final examination College inlimacicb and 
associations were not encouraged, and ittendancc at the didactic lectures was 
freqmntl) irregular and at times entirelv neglected Students having univtrstlj 
degrees, alwa>s in the minority, were ordinanly most industrious and ambitious 
and the majority of those on the "Honor Roll ’ or the first ten in each class, 
gr ided solely by the result of the final cxatmnation, w ere usuallj members of this 
group On the other hand, those without previous college experience w ere fre 
quently dazzled by the opportunities for pleasure which the “ Great Whitt Way” 
(in those days it was the "Red Light District”) afforded, and their medical 
education suffered accordingly Powers, however, although handicapped by the 
lack of a prev lous college education, was diligent and painstaking and while he 
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was not a member of the magic “Honor Roll,” his scholarship and medical knowl- 
edge w ere such that he successfully passed the acid test of a competitive hospital 
examination and was appointed an interne on the house staff of the “House of 
Relief” which was the emergency receiving department of the New York Hos- 
pital Here m 18S3 and 1884 he served for 16 months, the last four of which as 
house surgeon, and attracted the favorable attention of Dr W T Bull, the \isit- 
ing surgeon to the hospital, to whom, after further study abroad in Pans, Heidel- 
berg, and London, he became a personal assistant This association, of which 
Powers was ]ustl> proud, marked most auspiciously the beginning of his surgical 
career, for Bull was most popular and capable and inspired both devotion and 
energy m those who were fortunate enough to attract his friendly interest 
Guided by such a mentor, Powers was soon placed m charge of the surgical out 
patient department of the New York Hospital, and a year or two later was 
appointed \ isiting surgeon to the St Luke’s and Cancer Hospitals For several 
years, associated with his classmate J E Newcomb, he conducted reatations in 
anatomy and surgery m an extramural quiz and undoubtedly profited greatly by 
this experience m teaching At that time the college curriculum, consisting en- 
tirely of didactic lectures, was supplemented by quizzes conducted by groups of 
recent graduates, which had no offiaal connection whatever with the organiza- 
tion of the medical school These quizzes were voluntarily patronized b> ambi- 
tious students who could afford the added expense, for internes were appointed 
to the more desirable hospitals only after competitive examinations, and as these 
were alwa>s keenly contested, the personal instruction given members of a well 
organized quiz undoubtedly enhanced their chances of ultimate success 

Only the strongest constitution could ha\e endured the demands of so great a 
burden of professional work, and it was not at all surprising that Powers’ health 
became impaired St Luke’s Hospital was at that time a hot bed of tuberculosis, 
and it IS more than possible that his pulmonary infection ma> have been con- 
tracted “in the line of professional duty ” As soon as the diagnosis was corrobo- 
rated he left New York for Saranac and in 1894, after a year in the Adirondacks, 
he mo\ed to Denver, Colorado 

It IS impossible to conceive how keen his disappointment must have been 
when he was compelled to forego bis brilliant prospects in New York He was 
undoubtedlj on the high road to professional and soaal success Many loyal 
friendships were suddenly interrupted and this sacrifice alone must have prov ed 
a cruel hardship To blows of much less intensity many have succumbed and 
have aimlessly, and without achievement, lived out their allotted time Not so 
with Powers' Improved in health and with the dreaded infection at a standstill, 
he figurativel> “rolled up his sleeves” and in a surpnsingly short time became a 
leader m the surgical profession of the atj of his adoption He was appointed 
professor of surgery in the medical department of the University of Colorado, 
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and in 1896 was elected a fellow of the Amencan Surgical Association In 1901 
the honorarj degree of M \ was confcrrcti on him bj the Uni\ersit> Staff of 
which he had become a member 

Instead of acting as a depressant, the tubercular virus circulating in his s>s 
tern seemed to act as a stimulant and gave him renewed vigor It is possible that 
it even enhanced his professional skill, for instances of this nature arc not un 
known Under a similar handicap the distinguished Stevenson was most pro 
ductive and his works have a Iitcrar> charm that it is difiicult to surpass In the 
medical profession the much beloved Irudcau achieved a national and inter- 
national reputation and the sanatorium for tuberculosis which he founded in 
Saranac wall alwa>s serve as a mule mcmonal to his professional skill 

The career of Powers m Denver was tantamount to that which he would have 
achieved in Ntw York In an interesting obituary notice by his colleague, Dr 
Freeman of Denver, it is stated that “at various times he was surgeon to most of 
the hospitals m Denv er ” He was a member of numerous surgical societies both 
m this country and abroad From his mcmbcrshij) in the Amcncan Surgical 
Association and the American Societv of Clinical Surgery he denv cd the greatest 
satisfaction, not only because of the scientific value of their meetings, but chiefly 
because of the opportunities afforded for dost and intimate friendships with fcl 
low members He served the American Surgical Association as vice president m 
1903, as treasurer from 1906 to 1912 as president in 1912, anil from 1906 to 1916 
as a member of its council 

Though never the author of a textbook or extensive surgical treatise, Powers 
was a prolific contributor to surgical literature From the verv beginning he 
participated activelv m the surgical discu5>sions of the state and other local 
societies and these discussions were both earnest and convincing Ihc writer 
recalls no meeting of the \merican Surgical Association in which he did not con 
tribute a paper and m the meeting of 1909, two papers fa mo>>t unusual occur 
rence) were read by him 

In his surgical work Powers could not be called a brilliant or daring operator 
In this field he nev cr cultivated the “dramatic ’ quality On the contrary , he was 
careful conscientious, and painstaking m his surgical technique, rather than 
speedy in mechanical execution In consultation, skill in di ignosis was probably 
his greatest asset, to which his wide expcncnce and reading his keen jxiwer of 
observation and a naturally analy tical mind largely contributed 

He was justly proud of his military services in I ranee an<I to his own country 
during the world war Whether or not he contemplated military service in the 
Spanish American war of 1898 is not known It is probable that he was deterred 
from taking part in this conflict by his comparatively recent tuberculous infec 
tion In 1908, however, the first year of its organization, he was appointed a 
lieutenant in the U S Medical Reserve Corps Shortly after the outbreak of the 
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orld war, keenly sympathetic with France, he retired from civil practice and be- 
came an attending surgeon to the Araencan Ambulance Hospital in Pans With 
few interruptions he remained abroad until the close of the war In July, 1917, 
he was appointed major in the medical corps of the U S Arm> and assigned to 
duty in the American Hospital, No i, at NeuiUy, receiving his discharge m 
December, 1918 On returning home he became a lieutenant-colonel in the U S 
Reserve Corps In recognition of his services abroad he was awarded the Medaille 
de la Reconnaisance Franjaise, elected a Chevalier of the Legion of Honor, and 
an officer of the order of Leopold II of Belgium Congress awarded to him the 
distinguished service medal which, arriving too late to be presented to him before 
his death, was pinned, at his funeral m Denver, upon the uniform in which he was 
buried His body was interred m Arlington Cemetery 

At the close of the war. Powers did not, like many others, resume surgical 
practice While he could have afforded to have rested on his well earned laurels, 
his energy and his desire to be of public service did not abate Perhaps the tuber- 
cular virus was still active He soon took the greatest interest m the Society for 
the Control of Cancer to which he was chosen president and to the affairs of which 
he gave his undivided attention The wide publicity campaign against this ter- 
rible scourge was largely directed by him, and, although the end is unfortunately 
not yet m sight, he contributed most effectivel> to the growth of this most impor- 
tant activity 

In this brief resume of the career of Dr Powers, little has been said of his 
domestic life and personal traits His marriage, contracted relatively late in life 
did not prove fortunate and had only a brief existence To his friends he was 
both iojal and helpful His standards were naturally high and unprofessional 
conduct of all kinds excited his displeasure This m itself provoked certain ani- 
mosities No one of strong character is without enemies and these were treated 
always with a certain ironical sarcasm which bordered on contempt Perhaps a 
reliable measure of character is the number and strength of the friendships an 
individual en30>s Of equal if not of greater value, is the attitude of the younger 
generation toward their chief In the former Powers was particularly fortunate, 
and in the latter, the sincere admiration and at times even of affection m which 
he w as held by his juniors w as a personal tribute that must hav e afforded him the 
greatest satisfaction Like Gulliver in the Ltlipulians, he was well fortified 
against the pricks of adverse or hostile critiasm 

In addition to membership m the important social clubs of Denver, Powers 
was a member of the Century Assoaation m New York This was a favorite 
‘ sanctuary” to him in his frequent visits east, and he enjoyed intimate contact 
with many of its members At the annual meeting shortly follownng his death a 
touching tribute was paid him by the secretary of the association, Mr Mfred 
Dana Noyes 
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On December 23, 1922, Dr Powers died suddenly m Den%er of cerebral apo- 
p!e<> Hjs death occurred without premonition or any previous disturbance of 
his mental faculties He had shown no lack of interest in his various actmties 
nor had anj diminution in the energy with which he approached different prob- 
lems been observed When be was slncken he was in the midst of dispatching 
Christmas cards to friends at home and abroad How much to be envned is such 
an end to a busj and fruitful career* How vastlv preferable to the lingering ill 
ness and gradually increasing incapacit> so often observed in the final illness of 
those advanced in jears' And, then too, what more perfect message could one 
wish to bequeath his fellow men thin the expressions of peace and good will to all 
w hich his Christmas cards conv ej ed The continued esteem and affection of one’s 
surviving fticndb is a much to be envned tribute to which all ma> aspire but which 
few attain Powers, or “Charlie” Powers as he was affcctionatcl) known to 
many friends, undoubtedl> had the rare distinction of so living m the hearts of 
those who enjo>cd the prinlcgc of his friendship Ellsworth Eliot, Jr 
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OLD MASTERPIECES IN SURGERY 

ALFRED BROU’N, M D , F A C S , Omahv, ?«. ebraska 


THE BLEEDING MANUAL OF AUGENIUS 

I N order to understand clearlj the importance of 
this little book M hich went through three editions 
between 1573 and 1597, it is nccessarv to review 
the changes in medical doctrine and thought leading 
up to the great argument concerning bleeding w hich 
w as taking place during the sixteenth centurj From 
the earliest times the idea that disease was caused 
b\ some changes in the blood was almost universal 
Hippocrates believed this to be a “pneuma” or air 
winch was present in the blood and a change m it 
gave rise to disease Consequently, in order to re- 
liev e the bodj of this poison, the drawing of a certain 
amount of blood at a definite time was indicated m 
\ arious diseases Hippocrates believed that venesec* 
tion should be done according to the theory vvhich 
he called revulsion That is, that the blood should 
be withdrawn from the same side of the body which 
was diseased and should be withdrawn in fairly large 
quantities In this he worked upon the idea that 
withdrawal of the blood from the abnormal part 
allowed new blood to come in and help to cure the 
disease The ideas of Hippocrates were, many of 
them, controverted by Galen, and his followers — 
the Arabian phvsicians Galen and the Arabians 
consequently introduced a new theory This they 
called derivation and the technique consisted in 
drawing blood from a part of the body distant from 
the site of the lesion, usually the other side of the 
body , and withdrawing it very slowly , drop by drop, 
the idea being, that m this way the blood was 
brought away from the part involved and the part 
was deprived of its injurious blood They believed 
that the theorv of Hippocrates was wrong, for they 
thought that the abstraction of blood near the dis 
eased part in large quantities only brought new blood 
to the parts and so increased the lesion by the intro- 
duction of new blood which was already poisoned 
The employment of the Galemc and Arabian 
method was almost umversal until the early part of 
the sixteenth century At this time Brissot, aphysi- 
aan of Pans, who had studied the works of the 
ancient Greek physicians and had been quietly prac- 
tising the Hippocratic method of bleeding, came out 
in 1515 with the open statement that the Hippocratic 
method was the best one to follow He had tried it 
in several cases of pleunsy during an epidemic and 
found that it was much more valuable than the 
Arabian method Immediately bis opponents were 
up in arms and a medical war was started which 


waged for nearly a centurv with unabated activity 
and with lesser actmtv continued well into the 
nineteenth centurv It seems to us a rather minor 
matter to have caused so much trouble, but to give 
an idea of the seriousness of the problem and the 
bitterness of the quarrel at that time it is only neces- 
sary to remember that after Brissot had won over 
to his side members of the faculty of Pans his oppo- 
nents obtained a parliaracntarv decree which stated 
that his method should not be used, and Bnssot 
had to leave his country and go to Portugal 

Horatius Augenius took sides m the controversy 
and joined the opponents of Bnssot who believed 
in the doctrines of Galen and the Arabian physi- 
cians He was born m 1527 m the town of Monte 
Santo m northern Italy He was the son of a phy si- 
cian, Ludovicus Augenius, who was one of the phy- 
sicians to the Pope After an excellent education be 
deaded to go into teaching work At first, being 
educated in other things than mediane, be taught 
logic at the Umversity of Macerata Then he be- 
came professor of theoretical mediane at Rome 
He left there a few vears later and went to several 
other towns, still teaching In 1577 he changed from 
the theoretical to the practical side of medicine and 
succeeded Francesco Vallenola as professor of prac- 
tical medicine at the Umv ersitv of Turin Finally as 
the crowning event in his teaching life he was called 
by the Republic of Venice to the University of 
Padua, and there remained until his death in 1603 at 
the age of 76 y ears 

In his dedication to Cardinal \ incentius Laureus, 
Augemus lays down what he expects to do in his 
book He reviews briefly the prevailing quarrel m 
the medical profession regarding the letting of blood 
and places himself squarely on the side of the 
Galemc doctrine He states that many are adv anang 
opinions vvhich are not only erroneous but also of 
great danger to the human race He says that these 
men are not really mistaken but err only in that they 
do not understand the ideas of Galen, and he states 
that if Galen were alive at this time, or if they had 
lived at the time of Galen, they would thoroughly 
understand the subject and there would be no argu- 
ment He then goes on to say that he intends to 
clear up the points under discussion and make the 
entire medical profession understand the error of the 
ways of part of it and get together and avoid argu- 
ment by accepting his views which are correct This 
he endeavors to do in the first eight books of bis 
work 
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REVIEWS or NEW BOOKS 


HE se\ enth and eighth re\ ised editions of Pro 
lessor Schilling s book' is an edited translation 
bj a man n ho states in the preface that he made 
a pilgrimage to Professor Schilling s lahoratorv It 
therefore probabh represents a clear statement of 
the ideas of the author The translation appears to 
be well done and the tvpographj is excellent 
The book is divided into four parts Part I dexL 
with technique which is an essential introduction to 
the remaining portions Part II is an exposition of 
the theor> morphologv and division of the blood 
picture In Part III art stated the fundamental 
principles for clinical use of the blood picture Part 
IV is composed of selected examples of practical 
use of hsemograms Some of the technical procedures 
are new and have strange names eg 1 he Gutta 
diaphot and will have to be tried out bj American 
clinicians and laboratory workers before thev are 
accepted with the same enthusiasm as that shown 
bj the translator The most significant part of the 
book has to do with the blood picture which must 
be explained in order to give an> clear conception 
of the substance of the book and its value The 
normal blood picture is made up of circulating 
generallv matured (although not of the same age) 
highly differentiated cells mixed in rather constant 
proportions Cell consumption (physiologic de 
generation) occurs peripherally in (he circulating 
blood, 1 e , by destruction in the spleen or through 
emigration into and consumption m the (issues to 
getherwith reduction of their number TheproducU 
of cell consumption stimulate blood regeneration 
Cell substitution (phv siological tegeneration) comes 
from the centers the count is increased without 
normally changing the blood picture A pathological 
change in the blood picture takvS place if these two 
functions are increased and their limits displaced 
and interfered with long as regeneration which 
according to biological laws compensates for every 
loss IS equivalent to degeneration sufficient or even 
increased substitute material i» furnished bv the 
accelerated and increased formation and sending 
forth of norma! cells or their juvenile forms re 
spectnelv (hypertrophy) it is only after over 
stimulation and impending exhaustion that the 
normal pnmarv blood cells reduce into less developed 
or ev en dedifferentiated earlier stages (hyperplasia) 

On the basis of this theorv of the blood picture 
Schilhng has devised a hxmogram which he as 
sens to be of very great diagnostic and prognostic 
value In Part I\ the author cites a great number 
of cases illustrating the use of the hxmogram in 
diagnosis and prognosis The book will doubtless 
prove useful to the skilled laboratory worker 


A SECOND monographic treatise on the adrenal 
glands bv Gohizieher* is more complete than 
his first book since it includes most of the modern 
literature on the subject as well as a consideration 
of the normal and palhologicxl morphologv and 
function of the adrenals and an interpretation of 
their disturbances as related to clinical medicine 
It is a complete and comprehensive review of the 
subject One hundred and twenty four pages are 
devoted to the anatomy and phvsiology of the 
adrenals and cightv two pages to pathological 
anatomy ThO remainder of the book is devoted to 
clinical syndromes and interrelationships and or 
ganotherapy A very useful classified and extended 
bibbographv cov ers almost one hundred pages The 
author attempts considerable worth while analysis 
but occasionallv expresses opinions unnecessanlv 
based on faith rather than facts He is well ac 
quaintcd with the controversial nature of man\ 
points relative to the phvsiologv of the adrenals and 
protects hi> views bv the statement ‘ It is obvaous 
that a much more exact knowledge is necessarv to 
make the neuro chemical mechanism of endocrine 
regulations clearly intelligible ” Considered as a 
whole the book IS bneflv inclusive analytical but 
quite hvpothctical The reader is pleased to note 
however, that the author docs not press insecure 
claims and frequenlK writes to the effect that 
additional evidence is necessary to make thc->e 
complicated matters more clear and there is a wide 
and fruitful field for future clinical or experimental 
investigations’ The book is well outlined the sub 
jecl matter is clcnrlv expressed and can be read with 
interest and profit bv any physician or student 
interested in the subject It is a contnbution to the 
subject since it is a systematic discussion of the 
investigations on the physiology and pathology of 
the adrenals A C Iw 

I T seems to be a custom among book reviewers 
to pick out the defects and errors for the purpose 
of placing x great dtal of emphasis on them A 
Ttxtboak of the Practice of Mcdtcint^ by various 
authors edited bv Trederick W Price, published 
by the Oxford University Press contains 1758 
pages and naturally I have not read it through I 
have read however a number of the major con 
tnbutions m a critical spirit Having faded to find 
anything which, in my opinion could be improved 
by change I began to search for omissions 

bubjects yvhich one vyould expect to find only in a 
very extensiv e reference w ork arc cov ered adequately 
in this textbook Such subjects as — the recent work 
on undulant fever, carbon monoxide poisoning 
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poisoning by tetro ethyl gasoline, lead encephalo- 
path}, lethargic encephabtis and its sequela? are 
treated as fullv as could be desired 
Twelve hundred sixt\ nine pages of the text are 
devoted to the subject of general medicine, and 
the most attractive chapters are on fe\er and im 
munity, subjects which are seldom discussed m a 
one \olume text One hundred pages are devoted 
to diseases of the skin and 387 pages to neraous 
and mental diseases The latter section is unusualK 
concise, lucid, and >et comprehensi%e I env\ the 
editor and wish that I could place a cop\ of this 
text in the hands of e\ er> interne and student In 
\iew of the size of the work, the publishers haaescen 
fit to print the text on a paper which is so thin that 
It IS not sufiicientlj opaque to prevent the print 
from showing through This minor defect is more 
than compensated bj the reduction in size and 
weight of the book ^\lLLu^I H Holmes 

T he pioneer stage in the clinical use of blood 
plasma measurements is covered in Rowntree 
and Brown’s book on The 1 olnme 0/ the Blood and 
Plasma vi Health and Disease^ From personal use 
of the method, I know it to be simple, rapid, and 
harmless The book contains a mass of tabulated 
data of blood volume determinations bv the ongi 
nators of the method An honest critique of the 
procedure is given and the technique described The 
normal values ate made from determinations on 
40 normal men and 25 normal women These figures 
seem to represent an inadequate basis for general 
clinical application The remainder of the volume 
presents the available data — usually scant — in a 
variety of pathological conditions 

The monograph is a small one, uniform with the 
other numbers of the Ma>o cUmc senes, but it is 
essential to an>one interested in the use of this 
method P^ul Starr 

TN a volume of two hundred pages,” Kidd and 
Simpson review 650 cases of common infections 
of the female urethra and cervix, studied over a 
period of 20 jears One is greatlv impressed with 
the careful method with which the cases have been 
studied from a clinical as well as a bacteriological 
standpoint The discussions on gonorrhceal arthntis, 
prophylaxis, and general methods of diagnosis are 
of outstanding interest 

While mtra uterine douching and forceful vaginal 
douches recommended b> the author will not be 
universally approved, nevertheless the volume as a 
whole IS interesting, and makes verv good reading 
Descriptions of diseases of the external genitalia 
are accurate rcGENcA Edwards 

•The VoLUiiE of the Blood avd Plasill i-* Healtb and Disease 
By Leonard G Rowntree VI D and ( eorge E Brown, M D wjth the 
technical assistance of Grace M Roth Philadelphia and London 
W B Saunders Company 1929 

’CoMsioN Infections of tile hESLALE Ueethra and Cervix By 
Trank Kidd M A M Ch (Cantab) TRCS (Eng) and Malcolm 
‘'impson B \ MB DPH(Cantab> aded New lorkandLondon 
OWotd University Press 1959 


I N an> treatise on radiograph> of uterus and 
tubes one naturall> looks first for a reference to 
Kenned} whose work was the logical outcome of 
Rubin's ingenious design But so short is the 
memor} of medical men nowada>s that credit is 
often given more from personal or nationalistic 
preference, and m Btcleres book,’ salpingograph} , 
essentiallv an American invention, starts from the 
demonstration of the harmlessness of bpiodol bj 
Sicard and Forcstier, and is developed almost 
exdusivel} bv French authors I do not wish to 
lay unction to mv soul, but it seems to me that in 
Amenca we are rather punctilious in giving credit 
where credit is due, without regard to political 
boundanes 

Aside from these historical inaccuracies, however, 
Beclerc has produced a good book, I maj even say, 
an extremely good book on the subject He has 
injected iodized oil in 270 casea and taken almost 
1000 roentgenograms, of which 70 are reproduced 
in this volume m an excellent manner That is an 
imposing material and an admirably thorough 
search which demand respect 
In 44 cases of sterility he found complete oc- 
clusion of both tubes m more than one half and a 
diminished permeability m more than one fourth 
of the cases, and only m 18 per cent were the tubes 
patent In the large majority of all cases, gonor- 
rheea was the etiological factor In 70 cases of 
salpingitis, the infection resulted m tubal occlusion 
in 57 per cent, and left the patency of the tubes 
undisturbed only in 13 per cent Contrary to general 
assumption the author believes that a mild gonor- 
rhoeal infection pnmanlv leads to hydrosalpinx, and 
that pyosalpinx and tubo ovarian abscess are due 
to reinfection of a primary hvdrosalpmx Strepto- 
coccic infection injures the tubal mucosa far less 
frequently and intensely than does the gonococcus 
In sterility , oil injection should be made onl\ after 
any cervical infection has been treated and definitely 
eliminated The examination will then reveal, first, 
any abnormal condition within the uterine cavity, 
second, the state of the tubes and the exact loca 
tion of any obstruction Incidentally , this purelv 
diagnostic procedure has a possible therapeutic 
value, since pregnancy has followed such examina 
tion in about 10 per c^nt of the cases Where a 
tubal obstruction has been demonstrated, the 
roentgenogram will point the way to rational treat- 
ment Unnecessary operations on the uterus could 
be excluded, and the cases would be indicated where 
salpingostomy or reimplantation of the tubes is 
required 

After the clinical cure of a salpingitis, radiography 
throws light on the prognosis as far as conception is 
concerned, and when only one tube is found patent, 
the other, occluded tube may be removed 
This IS only the gist of Beclere’s conclusions, but 
the interested reader — and who is not interested in 
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tubal radiography at pre ent’ — will also find many 
valuable hints as to the proper technique 

The final evaluation of tubal oil injections depends 
on their innocuousness Of this the author is con 
vinced for he has had but one case of acute salpingitis 
in ->70 patients But be knows of one fatal case in 
America and half a dozen more or less senous 
pentonpal inflammations in Fianr*, Is that Teall> 
the sum total of all complications’ Are acadents 
as readil> published as «ucceascs? The author him 
self warns against dangers from using too much 
pre sure Lastly, what becomes of the oil which 
oozes from lh» open ends ol the tubes? Uc Inow 
from the days of August Martin and later Tfan 
nenstiel that plain oil irritates the pcntoncum and 
lorfi ca oil should be less irritaUn"' Irom mv own 
expenence I can testify that m one ca'c the oil 
injection first proved the patenc> of the tubes and 
then cau-ed a pelvic pcntonitia and prttJ i<ei oc- 
clusion In iQ sears perhaps the method will be 
onlv of historical value For the present however 
it is intensely interesting and important, as font, 
as ne can be sure that the oil will not pass through 
the tubes into the peritoneal cavitv 

Gtosce Cccuioits 


0 \J of nanv extbooks of p neioleg) for nurses 
on the muket Geliboms* hccle book has 
the distinction of being the onlv one that gives a 
brief and much needed histor. of gvnecolop m 
add t on to a simple and casdi understandable dis 
cussion of the female geoi^al organ m health and 
disease Tart II on gv necological nursing es 
penally wtU done pre anting the main points of 
ratthods of examination therapeutic measures and 
details of pre opemtive and postoperative care in a 
mannt r intelligible and helpful to the nurse inter 
ested in that aspect ol medicine The illustrations 
are good and do much to supplement and chnfy 
descriptions within the text The book is written 
from the point of view of the nurse sod is to be 
highiv recommended as a textbook for general use 
MmikT Goidstive 

Thv the pa t few jears a number of manuals dealing 
with the injection treatment of haimorrhoids 
have been pubbshed Among these the book of 
L Goldbacher, Rewtorrftojdj the InjecttonTreatment 
and Prurjtus Ani^ is worth> of mention The first 
few chapters are devoted to the surgical anatoroj, 
patholog> sjmptoms and ciassitication of the 
different types of hemorrhoids The author states 
that be has not observed a single recurrence oi 
hemorrhoids when the phenolized oil injectraa 
method has been u ed pioperl> , but that he has seen 
the return of haimorthoids after surgical excision I 
do not bebeve however that this is the experience 
of every proctologist 


• Crvtcotocv TO* Nc*SES By George Cellhoi 
PbiUdelplu* U B Sauadere Company 1930 
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A speaal prepared needle is used by Goldbacher 
and the solution consists of 5 per cent dry phenol 
ervstah dissolved in Y esson oil While the technique 
is fully described only a few rules to be observed will 
be mentioned Onlv internal hxmorrhoids should be 
treated with this method and the injection should 
never be made below the mucocutaneous jun^-tion 
If a pure white spot appears at the site of the 
injection, the needle point js too superncial A pro 
lapsed himorrhoid must not be injected until it is 
returned into the rectum 
As to pruntus ant the author iv of the opinion that 
tissue spaces and channels, often of microscopic size 
exist in the pen anal and rectal tissues These 
charnels convey irntating products and their dis 
chary e sets up a pruritic irritation 

The object of the treatment is to obliterate these 
channels He advocates the injection of a 5 per cent 
phenohzed oil through the penneum at the site of 
imtacion The needle « introiluccd about one half 
inch from the rectum and inserted to a depth of 
about three fourths of an inch and about 5 to 10 
cubic centimeters is injected This should not 
produce an> pain, or abscess or complication of any 
kind 

Submucosal injections ate aUo made, on the sup 
position that these channels maj exist under the 
mucous membrane of the low cr rectum These injec 
tions ate made through the anoscope This form of 
treatment should not be started until the rectum has 
been relieved of all other rectal disease The author 
reports gratifj mg results with this form of treatment 
C J De Beu 

A POlhl much in its favor is that Clinical 
ObsMrtct* IS easy to read It is des gred to 
supplement the usuai textbook on obstetrics Its 
aim IS to formulate a general plan of clinical 
procedure in the management of an obstetrical case 
— a laudable undertaking ‘ When and why an 
operative measure is instituted are far more icnpor 
tant than the faahu with which it is earned out ” 
The chapters on Bandl s ring and breech arc ex 
cellcnt This docs not mean that the rest of the 
chapters are poor, hut that these two stand out 
patUcularlj well Ilis recommendations in regard 
to the use of pituitary extract ate good 
To some points brought out by Harper, however, 
the reviewer would take exception for instance his 
reference to hxmostasis due to utenne retraction, his 
statement that it 15 not necessary to paint the skin 
and vulva with iodine or niercurochrome in the 
ordinanlj clean case his recommendation that 
nourishment be given in small amounts during labor, 
his suggestion to use manual dilation of the cervix m 
80 manv conditions his statement 'while it is best 
not to invade the infected puerperal uteru , there 
would seem to be no justification for an expectanev 
that leaves necrotic material or a removable fov-us of 
infection in place' , his neglect to mention the use of 
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1C tracheal catheter in asph>\ia of the neivborn, 
nd the lack of detail m the chapter on hvperemesis 
ra\idarium 

In spite of these criticisms the book is v,ell worth 
hile E L Cornell 


r llEbookbyT Henr> Treves Barber on varicose 
veins' is verv well written and the subject, 
nth few evceptions, is thoroughlj covered The 
uthor IS cautious m determining the indications for 
he injection treatment of varicose veins, in fact, he 
s more conservative than the majority of men doing 
his work either abroad or m the Umted States 
-Vhile Dr Treves Barber prefers the 15 per cent 
olution of sodium chloride, he discusses all solutions 
ised He is an enthusiastic advocate of the injection 
reatment of vancose veins and believes that the 
lurgical treatment is a thing of the past He docs 
lot mention the supportive treatment of vancose 
/eins, a method which has now passed through the 
jxperimental stage and has been found to give re- 
sults far superior to those from anj other method of 
treatment 

There is a scarcity of plates and photographs m 
the book, but this is not regarded bv some as of great 
importance No bibliography is given, but all m all 
the book IS one of the best on the market at the 
present time and I believe that it is superior to an> 
from the European press It is well worth the price 
to any man doing this work H 0 McPueeters 

T he fourth edition of Jellett’s Manual 0/ Mtd- 
uifery has been thoroughlj revised bj Madill, 
an ex assistant master of Rotunda Hospital The 
volume still represents the teachings and practice of 
the Rotunda The chapters on eclampsia, the treat 
ment of contracted pelvis, the etiology of ante 
partum hsemorrhages have been rewritten, new 
sections have been added to the sections on anajs 
thesia during labor, pyelitis during pregnancy, 
nephritic toxicmia and pre eclamptic toxaemia New 
illustrations have been added here and there The 
volume retains the nomenclature peculiar to English 
authors, in many places without reference to terms 
m common usage 

The reviewer feels that m the mam the advice 
given IS safe, although in a few instances he would 
do otherwise The use of a metal urinary catheter m 
a patient in labor is rather dangerous The advice to 
make vaginal, in preference to rectal, examinations 
is to be regretted In the treatment of pjehtis of 
pregnancy no mention is made of cystoscopic 
examination or the insertion of the ureteral catheter 
This IS well recognized treatment in selected cases 
Considerable space is given to the operation of 
pubiotomy It is stronglv recommended as the 
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operation of choice in certain eases of eontracted 
pelv es \\ h> risk a mutilating operation of this tj pe 
when the low cervical cesarean section gives such 
good results^ The chapters on antepartum hasmor- 
rhage and eclampsia are particularh w ell done 

E L Cornell, M D 


TN his recent work, Stone in the Urinary Tract^ 
^ H P Winsburj White, a London urologist, 
stresses no one factor in his discussion of etiology 
of calculi but mentions geographical influences 
variety of water, physicochemical reactions of 
colloids, bacterial agencies, and vitamin deficiencv as 
possible factors 

Contrary to other contemporary workers, this 
author believes that many unnarv calculi are not 
opaque to the X ray, especially those composed of 
unc acid, xanthm, and cystin 

The pathology of renal stones consists of changes 
due to back pressure and infection Similar to cur- 
rent American belief, non interference is advised in 
cases of large bilateral calculi Renal stones may 
be silent or manifested bv fixed pain, or typical 
radiating renal colic or referred pain It is surpnsmg 
to note. It IS contended that lining epithelial cells of 
the kidney pelvis can be differentiated in the unne 
by the microscope Since the advent of the ejsto- 
scope and roentgen ray, exploratones for renal 
calculi are unjustifiable 

Prophvlactic dietary measures to be followed m 
various calculi are discussed The best conserv ativ e 
treatment of any renal calculus is early removal In 
spite of Its awkwardness, the author uses fluoroscopy 
at the operating table In cases of multiple urinary 
calculi of different location, as a rule, the one located 
lowest down is removed first 

The author believes that ureteral stones should be 
given an opportunity to pass spontaneously, if the 
stone is not passed, careful and deliberate cystoscopic 
ureteral manipulation is advised Ureterotomies are 
done extra pentoneally 

Only a few pages are dev oted to the general con 
siderations of calculous anuria 

Because of their common occurrence, v esical cal 
cull receive ample consideration Dr hite does 
not use spinal anesthesia, because of the attendant 
nsk to the patient His caution not to use too much 
fluid in a bladder for instrumentation is very timely 
If Iithopaxy per urcthram is contra indicated, median 
penneal litholapaxv is adv ised 

Urethral stricture is the most common predis- 
posing cause of urethral calculus A primary 
urethral calculus is rare Most stones of the anterior 
urethra can be removed with proper forceps 
Urethrotomv can always be done Calculi of the 
posterior and prostatic urethra are attacked peri- 
neallybvDr White Prostatic and preputial calculi 
are desenbed There are separate chapters on 
unnary calculi in children and pregnant women 


W P Winsbury White MB 
ChB (Edm) B RCS (Edmj FRCS (Eng) Philadelphia I lllak 
uton s Son and Cooipany tgig 
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PROGRA.M FOR THE 1930 CLINICAL CONGRESS IN PHILADELPHIA 


A PRELIMINARY program or schedule of 
the clinics and demonstrations to be given 
m the hospitals and medical schools of 
Philadelphia during the twentieth annual Clinical 
Congress of the American College of Surgeons, 
October 13-17, as prepared by the Committee on 
Arrangements, appears in the following pages 
Ihe surgeons of Philadelphia evpect to provide 
for the visiting surgeons a complete showing of 
the clinical surgical actu ities of that great medical 
center, the actual program to include clinics m all 
branches of surgerv —general surgerv , gynecology , 
obstetrics, orthopedics, urology, surgery of the 
eye, ear, nose and throat The program as here 
published is merely an outline or basis for the 
complete program for the fi\ e day s’ session Dur- 
ing the w eeks preceding the Congress the program 
IS to be revised and amplified in order to present 
a more complete outline of the clinical work to be 
demonstrated Clinics are scheduled to begin at 
2 o clock on Mondav afternoon and for the mom 
mgs and afternoons of each of the four following 
days 

The real program of the Congress, which will 
present a complete and detailed schedule of the 
clinics to be giv en at each of the hospitals together 
with detailed programs for all conferences, scien- 
tific sessions, etc , will be issued daily during the 
Congress in the form of bulletins, w hich wJl be 
posted at headquarters each afternoon presentmg 
the clinical schedules for all hospitals for the fol- 
lowing dav Printed bulletins containing the 
same material w ill be distributed each morning 


As a special feature of the clinical program, the 
Committee is arranging for a senes of fracture 
clinics at several of the large hospitals demon- 
strating modern methods m the treatment of 
fractures, winch forms so large a part of surgical 
work in large cities and industrial centers 

In the following pages will be found the pro 
gram for a senes of clinical demonstrations m 
ophthalmology and otolary ngology to be held in 
the ballroom of the Bellevue Stratford Hotel each 
morning except Mondav These demonstrations, 
as arranged by a sub committee of Philadelphia 
oplithalmologists and otolarvngologists, will be 
held m the forenoon m view of the fact that the 
clinical work m these specnlties will be presented 
at the hospitals in the afternoon 

Motion picture films that have been produced 
under the supervision of or approved by the 
Board on Medical Motion Pictures will be shown 
at a senes of film exhibitions to be conducted at 
headquarters daily except on Mondav A number 
of films will be given their premier showmg m 
Philadelphia There w ill also be show n a number 
of outstanding contributions not comprised in the 
College library of films, including several new 
“sound ’ pictures 

At the annual meeting of the College, on Thurs- 
day afternoon at 2 o’clock, formal reports on the 
activities of the College will be presented by the 
officers and several standing committees At the 
conclusion of the annual meeting there will be 
presented a symposium on cancer dealing with 
the scientific aspects of this problem 
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PhiAv for the entertunment of visiting Inliis 
ire under conSKlcratian hv the Exerutiec Com 
iniUec ind it is prob ibic th it a senes of lutomo 
biie tours visiting the importmt histone points m 
and around Philadelphia \mU be arranged 

Clinical Congress headquarters w ill be estab 
hshed at the Bellevue Stratforil Hotel, comer of 
Broad and Walnut Streets All of the large roonii> 
on the first floor including the grand ballroom 
which mil be used lor the evening scientific meet 
ings the hospital conference on htonday, the 
annual meeting and other large gatherings, to 
gether with several of the large rooms on the roof 
and the Stratford room on the main floor, ha\^ 
been reserved for the use of the Congress, and will 
Ip utilred for scientific meetings conferences, 
film t-vhibilions registration an<l ticket bureaus 
bul'etin boards, executive offices, scientific and 
technical exhibitions, etc 

Space has been reserved in the Stratfo*d Room 
on the m iin floor, the Clov er and Red Rooms and 
other large rooms on the first floor, for the Techni 
cal f \hibitioti m which v ill be represented the 
leading manufacturers ol surgical instruments 
\ ray apparatus operating lights ho pital ap- 
paratus of all kinds pharmaceuticals, publishers 
of medical books, etc 

EMMVO SIEf TINGS 

The Eaecuiive Committee of the Congress is 
preparing programs for a series of five evening 
meetings to be held m the ballroom of the Belle 
vue Stratford Hotel On Monday evening at the 
Presidential Meeting following the introduction 
of distinguished guests from abroad and the 
address of the retiring president, Major General 
Merntte W Ireland, Washington, the president 
elect, Dr C Jeff Miller of f»e\v Orleans will dc 
liver his inaugural address Mr George Orev 
Turner Newcastle on T>ne England professor 
of surgery in the University of Durham and Hun 
lerian professor and member of council of the 
Roval College of burgeons of England will de 
liver the Murphv oration in surgery on that occa 
Sion 

Among the distinguished visitors from abroail 
v/ho w ill present papers at the scientific meetings 
are William Ernest Miles F R C b , surgeon to 
the Gordon Hospital for Rectal Diseases and the 
Cancer Hospital of London, who will present a 
paper on ‘ Cancer of the Rectum , Professor 
Otfned Foerster, of the University of Breslau 
Germany, who w til dt-cuss the surgical treatment 
of neurogenic contractures, Professor Emile df* 
Grosx, of Budapest Hungary , who will present a 
paper on ophthalmologic a' surgerv 


At lilt iniiJiil Coniot ilioii of the Collij^i, on 
Indav evening the lojo clivs of nndidatcs for 
Icllowship in the to)lc{.c will Ixj received Ihc 
Icllovship addriss will be dclivircd bv Dr 
George VV Cnlc, of Cleveland Ohio 
The annual oration on fractures will be de 
bvercdbyDr Dallas B Phemister, Professor of 
Surgery at the University of Chicago 
1 hree major subjects form the basis for the pro 
grams for the evening meetings plastic surgerv 
including the treatment of burns, injuries, con 
iractures and congenital deformities surgery of 
the Lidnevs, bladder and ureter, and thoracic 
surgerv Distinguished surgeons of the United 
States and Canada have been inv ited bv the com 
mil tee to present papers dealing with these sub 
^ccts A complete program for the evening meet 
mgs will be published tn the next issue of this 
journal 

CWCFRroVFERFNCr 

Under the auspices of the Committee on the 
Treatment of Malignant Diseases, with Robert P 
Greenougb, of Boston, Chairman, a round tab’e 
conference will be held on Thursdav morning on 
the subject of cancer clinics, cancer hospitals and 
cancer institutes At this conference plans for the 
orgamration and administnlion of such insti 
t utes w ill be discussed bv members of the commit 
tec who will present the methods rccommendel 
by the commilien for securing more widespread 
efficient care for cancer patients Opportunilv 
will also be afforded to representatives of existing 
and proposed cancer clinics of the different types 
to present questions on the administration and 
professional conduct of such clinics 
On Thursday afternoon follow mg the annual 
meeting and under the auspices of the same com 
mittee there will be a svmposium on earner to n 
clu<lc the presentation of several papers dealing 
with the scientific aspects of the problem \ de 
tailed program will be published m the October 
issue of this journal 

Preparations are being made at some of the 
Phildddphia hospitals where cancer clinics are 
liemg conducted for demonstrations or dry clinics 
dealing with the subject of cancer 

cosrrRCNCE on trvumvtic suEcriiv 
\ conh rence on traumatic surgery is being ar 
ranged for Fndav, with sessions both morning 
and afternoon, at which leaders m industrv , ed j 
cation and labor together with the representa 
Uvea ot indemnity comjwnics, surgeons and hos 
pital administrators, will discuss various phases 
of this activity of the College The program for 
the conference includes the folio vmg 



CLINICAL CONGRESS OF AMERICAN COLLEGE OF SURGEONS 


437 


Report on the Work of the Committee on Traumabc Sur 
gery in Recent \ ears Its Present and Future Activi 
ties Frederic A Besley, Waukegan, 111 , Chairman 
Injuries to the Shoulder Joint Ernest Amohy Codman, 
Boston 

Treatment of Injuries of the K.nec Joint Wims C 
C'VMPBELL, RIemphis, Tenn 

Treatment of Fractures by Skeletal Traction SaueeL R 
CuNMNGiiAM, Oklahoma Citj, Okla 
Application of the Compensation Act in the State of New 
\ ork LrvDSAY Rogers, New \ ork 
Discussion of the Automobile Accident Situation in Rela- 
tion to Payment for Hospital Care Euij. Fravrel, 
Director of Research, New Jersey Department of In 
stitutions and Agencies, Trenton, N J 

HOSPITAL STANDARDIZATION CONFERENCE 
For the thirteenth annual hospital standardiza- 
tion conference which opens at g 30 o’clock on 
Monda> morning, October 13th, m the ballroom 
of the Bellevue-Stratford Hotel, an interesting 
program of papers, round table conferences, and 
practical demonstrations that deal w ith the prob- 
lems related to the hospital standardization pro- 
gram of the College and to hospital efficiency in 
general is being prepared 

Holiday, p jo~/r 00 

Opening Address Major General Mebrittl W Ireland, 
ttashington, President, American College of Surgeons 
Presentation of the Thirteenth Annual Report of Hospital 
Standardization Frankliy H Martin, M D 
Chicago, Director General, American College of 
Surgeons 

Our Responsibility as Fellows of the College in Furthering 
the Hospital Standardization Mo\emt.nt C jEfr 
Miller M D , New Orleans, President Sect, 
American College of Surgeons 
tVhat the Hospital Standardization Moaement Means (0 
the Present Day Practice 0! Medicine George W 
Crile, M D , Cleveland, Director, Cleveland Clinic 
My Conception of an Ideal Hospital Rev Alpiiovse M 
Schwitalla St Louis Dean St Louis UniversUv 
School of Medicine, President, Catholic Hospital 
Association 

Is Standardization of Hospital Surgical Procedures Possi- 
ble? Joseph C Dou.e, MD , Philadelphia, Direc 
tor, Jewish Hospital 

The Liaison Committee — a Means of Promoting Co opera 
tion Between the Medical StaS and the Hospital Man 
agement J Gvrland Sherrill MD Louisville, 
Visiting Surgeon, Louisville Public, Jewish, and St 
Mary and St Llizabeth Hospitals 

Monday, 2 OO-5 00 

I R.\i\K D Jenhings, M D , Brooklyn, Clinical Professor 
of Surgery Long Island College Hospital, Surgeon, 
St Catherine s Hospital, presiding 
A Study of Acute Appendicitis at bl Catherines and 
Greenpomt Hospitals, Brooklyn, from igrp to 1929 
inclusive, for the Purpose of Evaluating the Benefit ol 
Staff Conferences Joseph S Bvldvm'i, MD, 
Attending Surgeon, Greenpomt and Holy Family 
Hospitals, HvRRV FEUniAN, MD, Assoemte Sue 


geon, Greenpomt Hospital, Joiiv A McCabi M D , 
Assistant Surgeon, Greenpomt and St Cathennes 
Hospitals, Joseph L Pfeifir, MD, Assistant 
Surgeon St Catherine s Hospital, Walter J O’Cov 
NELL, M D , Assistant Surgeon, St Catherine’s Hos 
pital 

Co-ordination and Integration of the Gynecological 
Obstetrical Ser\ ice m a General Hospital ( harles 
A Gordon, M D , Brooklyn, Clinical Professor of 
Obstetnes and Gynecology , I ong Island College 
Hospital, Attending Obstetrician and Gynecologist, 
Greenpomt and St Catherine s Hospitals 

A Plan for the Organization and Control of the Courtesy 
Staff in a General Hospital John M Scannell, 
M D , Jamaica, N Y , Attending Surgeon, St Cath 
enne 5 Hospital, Brooklyn, Attending Surgeon, Mary 
Imnuculate Hospital, Jamaica 

Problems of the Rural Surgeon and Fhcir Solution John 
B McKenzie, MD, Loggieville, N B , Surgeon, 
Hotel Dieu, Chatham 

Is the Pmate Patient Getting a Square Deal? John F 
Jennings, M D Surgeon m Chief, Cumberland Hos 
pital. Surgeon, Brooklyn and St Peter s Hospitals 

Tuesday, p 30-12 30 

Important Basic Considerations in Maintaining an Ade 
quate X ray Service in Various Sized Hospitals 
Ldward S Blaine, MD, Chicago, Radiologist 
Wesley Memonal Hospital 

Autopsies Their Value and Certain Factors that Will In 
fluence Their Increase B HrNRA Mason, MD, 
Waterbury, Conn , Superintendent, Waterbury Hos 
pital 

Absorption of Special Charges in Hospitals (illustrated) 
Lawrence C Austin, Milwaukee, bupeiintendenl, 
Mount Sinai Hospital 

The Hospitals Teaching Responsibility John I Ran 
sovt, Baltimore Assistant Director, Johns HooLms 
Hospital 

Tuesday, 2 00-5 oo 

Round T ible Conference— Function,, Relationships, and 
Responsibilities of the Board of Trustees, Medical 
Staff, and Supenntendent Conducted by C W 
Monger M D Valhalla, N \ Director, West 
Chester County Department of Hospitals 

II edufsday, p 30-12 jo 

Organization of the Record Department (illustrated) 
Paul H Fcsler Minneapolis, Superintendent 
University Hospitals 

Centralization of Medical Statistics m the Record Depart 
ment MatyM Newton R N , Fittsburgh, Medical 
Statistician, Pittsburgh Homeopathic Hospital 

K61c of the Student Nurse m the Clinical Record M \ry 
Merrill, Williamsport, Student Nurse, School of 
Nursing, Williamsport Hospital 

CascKecorrlsandClmicalConfcrences IrvinD Metzglr 
MD, Pittsburgh, President Pennsylvania Sutc 
Board of Medical Lducation and Licensure 

I! ednesday, 2 00-3 00 

Round Table Conference— Medical and Ho«pital Econom 
ICS Conducted by Robert Jolly, Houston, Texas 
Supenntendent, Baptist Hospital Educating the 
Public, Costs versus \alue of Medical and Hospital 
Service^ Medical and Hospital I conomics in relation 
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to planning and construction management scientific 
departments (clinical laboratory \ ray and physical 
therapy), btandardualion of tcjuipment and Sup 
plies 

For Thursday forenoon, those attending the 
hospital conference are invited to attend a round 
table conference on the subject of cancer clinics, 
cancer hospitals and cancer institutes, and on 
Friday morning a conference on traumatic sur 
gery The afternoons of those ttvo days xtill be 
devoted to visits to the Philadelphia hospitals 
w ith demonstrations on hospital equipment, con 
struction, management, etc All persons inter 
ested in the hospital field are mv ited to attend the 
hospital conference 

REDUCED R\IU\A\ FVRES 

The railways of the United States and Canada 
have authorized reduced fares on account of the 
Philadelphia session of the Clinical Congress so 
that the total fare for the round trip will be one 
and one half the ordinary first class one wa> fare 
To take advantage of the reduced rates it is 
necessary to pay the full one w ly fare to Phila 
delphia procuring from the ticket agent when 
purchasing ticket, a “convention certificate, 
which certificate is to be deposited at head 
quarters for the signature of the general manager 
of the Clinical Congress and the vise of a special 
agent of the railways Upon presentation of a 
vised certiiicate to the ticket agent m Philadel 
phia not later than October sist a ticket for the 
return journey by the same route as traveled to 
Phihdelplua may be purchased at one half the 
one wav fare 

In the eastern central and southern states and 
eastern provinces of Canada tickets may be 
purchased between October gth and isth, in 
other sections of the United States and Canada 
It somewhat earlier dates The return journey 
from Philadelphn must be begun not later than 
October 21st 

I he reduction m fares does not applv to Pull 
man fares, nor to extra fares charged for passage 
on certain trams Local railroad ticket agents 
will supply detailed mlormation with regard to 
<htes of sale rates routes etc Stop overs on 
both the going and return journeys may be had 
within certain limits 

Full fare must be paid from starting point to 
Philadelphia, and it is essential that a ‘ cotiven 
tion certificate be obtained from the agent from 
whom the ticket is purchased These certificates 
arc to be signed b\ the general mimger of the 
Clinic il Congress and vised by a special mlroad 
agent in Philadelphia during the meeting No 


reduction in railroad fares can be secured except 
m compliance with the regulations outlined and 
within the dates specified It is important to 
note that the return trip must be made by the 
same route as that u«ed to Philadelphia and that 
the certificate must be deposited at headquarters 
during the meeting and return ticket purchased 
and used not later than October 21st 

An exception to the above arrangement is to 
be noted in the case of persons traveling from 
points m ci.rtam far western states and British 
Columbia, who will be able to purchase round 
trip summer excursion takets which will be on 
sale up to and including September toth with a 
final return limit of October 31st The summe 
excursion fare is somewhat lower than the con 
vention fare mentioned above, but n* available 
only in certain of the fnr western states and 
British Columbia Tickets sold at summer excur 
Sion rates permit traveling to Philadelphia via a 
direct route and returning via another direct 
route with liberal stop-over privileges 

SPtCI VL TR-VIV FROM CmCNCO 

For the convenience of men liv mg in the central 
and western states who will attend the Congress 
in Philadelphia, the PennsvKania Railroad vill 
undertake to provide a special tram kavang Chi 
cagoat 1 45 p m on Sunday , October rath, arm 
mg in Philadelphia at S 45 a m on ilondav 
October nth This special tram will duplicate 
the equipment and schedule of the famous Broad 
way Limited, and will include standard Pullman 
sleeping compartment, club, observation and dm 
mg cars No extra fare w ill be charged for passage 
on this special tram Members are urged to make 
their reservations for the special tram at the 
earliest possible dale through their local ticket 
agentsorby directappIicationtoMr R C Cald 
well Division Passungcr Agent Pcnnsvhania 
Railroad, North LaSalle Street Chicago The 
proposed arrangement is contingent upon rC'-erv a 
tions for such special tram being made bv the 
minimum number required by the InierstUc 
Commerce Commission rules 

Lium O VTTLVD VNCfc — VDV VVCC REOlSTRVTIO'J 

Attendance at the Philadelphia session will be 
hmited to a number that can be comfortably 
accommodated at the clinics, the limit of attend 
ance being based upon the result of a survey of 
the amphitheaters, operating rooms, and labora 
tones in the hospitals and medical schools to 
determine their capacity for accommodating vM 
tors Under this plan it will be ncccssarv for 
those who wish to attend to register m advance 
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Attendance at all clinics and demonstrations 
ill be controlled b> means of special clmic tickets 
This plan provides an efficient means for the dis- 
tribution of the visiting surgeons among the 
se\eral clinics, and insures against overcrowding, 
as the number of tickets issued for any clinic will 
be limited to the capacity of the room m which 
that clmic will be given 

REGISTELVTIOV FCC 

A registration fee of S5 00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registenng in advance a formal receipt for the 
registration fee is issued, w hich receipt is to be ex- 
changed for a general admission card upon regis 
tration at headquarters This card, which is 
non-transferable, must be presented in order to 
secure clinic tickets and admission to the evening 
meetmgs 

PniLADCLPIIU HOTELS AND TUEIR RATES 
There are ample first-class hotel facilities avail- 
able m Philadelphia for all who will attend, as 
in recent years a number of fine hotels have been 
built Many of the hotels are located within walk- 


ing distance of the headquarters hotel The 
following hotels are recommended by the Com- 
mittee on Arrangements 

Minimum Rates 
with Bath 
Single Double 
Room Room 


\delplua, 13th and Chestnut Sts 
Barclay, Rittenhousc Square Fast 
Bartram, 33rd and Chestnut Sts 
Bciftravia, xSit Chestnut St 
Bellevue Stratford, Broad and Walnut 
Benjanun FranUin, 9th and Chcbtnut 
Colonial, tithand Spruce Sts 
Drake, 1513 Spruce St 
Elks, Bro^ and Vine Sts 
Gladstone, nth and Pine Sts 
Green’s, 8th and Chestnut Sts 
Lorraine, Broad and Fairmount A\ e 
Maidstone, 1337 Spruce St 
Majestic, Broad and Girard A\e 
Mayfair, Lincoln Dnv e and Johnson St 
PcnnsyKania, 3gthand Chestnut Sts 
Kittenhouse, ssnd and Chestnut Sts 
Rilz Carlton, Broad and W alnut Sts 
Robert Morns, i jlh and Arch Sts 
St James. 13th and Walnut Sts 
Stephen Girard, 2027 Chestnut St 
Sylvaraa, Jumper and Locust Sts 
Tracy, 36th above Chestnut St 
Walton, Broad and Locust Sts 
Warwick, 17th and Locust Sts 
WcUmglon, igth and Walnut Sts 
Weslbury, 15th and Spruce Sts 


$ 4 00 S 7 03 

6 00 8 00 

8 

4 00 7 

5 00 7 

4 00 7 

4 00 7 00 

5 00 S 00 

2 50 s 00 

4 00 7 00 

3 00 4 so 

5 00 Q 00 

3 00 s 00 

4 00 6 00 

5 00 8 00 

3 00 S 00 

3 00 5 00 

6 00 10 00 

3 50 S 00 

3 5° 5 00 

3 00 s ®o 

4 00 8 00 

3 00 s 00 

3 $0 5 00 

5 00 8 00 

5 00 6 eo 

5 ee xo 00 


8 8 8 8 
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PRELIMINARY CLINICAL PROGRAM 
GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, UROLOGY, ORTHOPEDICS 
TCMPLf UNIVERSITY HOSPITAL 


ilondiy 

VV iLLiAH A Steel— t Surgical operations 
W Hersev Thomas— ? Genito unnar> surgery 
Teuple Fay — 3 Surgical treatment of epilepsy 
ElCene P PcvDEBCRASb — '3 Surgical radiologic con 

ferencc roentgenologic diagnosis of hypertrophied 
gastnc mucosa and pedunculated tumors of the 
stomach prolapsing into the duodenum 
Fr-Ank V\ Komelman— 4 Surgical pathological con 

ference 

Tiiesdav 

Temple Fay— o Neurosurgical clime encephalography 
\\ Wayne Pabcocl— to General surgical operations 
Fb-vnk C IIamhovti H Dlncan and C S Muxen— n 
Operati\e gynecology 
Harry HfPSON— I Orthopedic surgeo 
Tejiplb Fay— 3 Management of traumatic injunes to 
the brain 

Elcese P lESDERORAbs— 3 Surgical radiological con 
ference toentgenologic dugnosis o! liver a^css and 
iubdiaphragmatic collections 
Frank W Koszeluan— 4 Surgical pathological con 

ference 

II edf’tsdjy 

William N PARkiNsos — g General surgical operations 
Temple Fay — g Neurosurgical clinic spinal cord tumor 
cases 

W W AVNE Badcock— 10 General surgical operations 
Lot IS Cohen— 10 Arutical pneumothorax on ambubnt 
patient* 

FraMw C Hauuoso II DtscAN and C S Miller— la 
Opcrati' e gynecology 

WiLiLAU -V SrEEL— 1 General surgical operations 
H Z IIiBSHSUN— 3 At>pical neuralgia and tngeminal 
neuralgia 

Elcene I Pendergrass — 3 Surgical radiological con 
ference roentgenologic study of the neck and upper 
respiratory tract 

Frank W Konzeluan — 4 Surgical patholopcal con 
ference 

Thursday 

Temple Fay — 9 Neurosurgical clinic cerebellar tumor 
cases 

W Wayne Babcock — 10 General surgical operations 
Fravk C ILammovd II Dlncan and C S Millke — 1» 
Operatue g>'necolog> 

WiLLiAsi A Steel— 12 Buerger s clinic operatiit. and 
ambulant cases 

JesSl Yrkold — I Obstetrius 

Temple Fay— 3 Neurosurgical clinic h}dr3tion states 
normal in ecbmpsia and uremia and acute toxic 
states 

Eicene I Pendergrass— t Surgical radiological con 
ference 

Frank W Konzelman — 4 Surgical pathological con 


WiLUAU N Parkinson — g General surgical operations 
Temple Fay— ^ Neurosurgical clinic ganghectomy or 
sympathectomy 

W Waynt Babcock— 10 General surgical operations 
Loiis Cohen— 10 Artificial pneumothorax on ambubnt 
patients 

Frank C Hammond II DiNcwand C S Miller— 12 
Operatue gynecology 
William A Stfel — i Operative surgery 
W IIersfy Thoman— 3 Genito unnary operations 
Temple Fay— 3 Neurosurgical clinic 
Elcene P I fnderi-rass— 3 Surgical radiological con 
ferencc encephalography 

Frank W' Konzelsian — 4 Surgical pathological con 

ference 

JEFFrRSOV HOSriTVL 
Tuesday 

r Brooke Bland and staff— 9 Gynecology am! ob 
stetnes 

J ToRRANCERiciiandstaff— 10 Orthopedics 
J OiAiuERS Da CosT4 and staff- ii General surgery 
Thoyias C Stlllwacev and staff— 11 Genito unnary 
surgery 

John I! Gibbon and sufI— » General surges 
11 tdnesiiy 

Brooke M Anspacii and staff— 9 Gynecology 
P Brooke Bla.nt> and staff— 9 Gynecology and ob 
-tclrt'^ 

Thomax C StellwaCen and staff— 11 Genitourinary 

surgery 

J OiALMERx Da ConTy and staff— z General surgeo 
Thursday 

P Brooke Bland and staff— 9 Gynecology and ob 

stetnes 

Thomas C SrELLivACES and staff— 10 Genito unnary 
surgery 

J CiiALMERN Pa Costa and staff— ii General surgery 
J Torrance Rich and staff— II Orthopedic surgery 
P Brooke Bland and staff— 4 Obstetrics 
r nday 

Brooke M ANSPAc/rand staff— 9 Gynecology 
P Brooke Blantj and staff— g Gymecology and ob- 
stetnes 

Thomas C Stellu aces and staff— 11 Gemto unnary 
surgery 

John II Cidbos— ti General surgery 


U S VV \L IlOSPIT VL 
Tncjifiy 

Stall— 9 Surgical operations 

II ednesdav 

Stall— 9 Surgical operations 

T/iursJav 

Stall — g Surgical operations 

Tndiv 

Staff — i Discussion of surgical cases or surgical topics 
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UNIVFRSITV HOSPITAL 
Tuesday 

Charles C NoRRfs, C \ Behney and D P Muirav 
— 9 Gynecofogicil operations and demonstratwn of 
cases 

Dks Mulllr, 0 \E 8 holt and RuiEifAKER— 9 Surgical 
clinic, abdominal cases 

f DsccVD B Piper and staff — g Obstetrical operations 
C H iRAZiERand F C GravT'-o Netifosurgical clmic 
Drs !vtuu.ER OvTRUOLT and Radem av.er— a Dr> 

cVimc Special tests used in the study of vascular 
disturbances, opaque solutions available in the rocnt 
ffenologtcal studj of surgical patients factors m the 
production of cfiiils foJfowtijg intravenous infusions, 
intrapentoneal and intrapteural pressure relation 
ships, the course of events m acute appendicitis 
I S JIavdiv~u Gall bladder surgery, operations and 
demonstration of cases 

C H Frazier and f C Grant — r 30 Neurosurgical 
clmic, demonstration of interesting cases 
B ednaday 

Fuiyd E Keene and staff — 9 Gynecological operations 
L L KuaSON and staff — 9 General surgical dime 
F C Grant — 9 Neurosurgiul chnic 
A Bruce Ottt and staff — * Orthopedic surgery, dry 
clinic with demonstration of end results 
Thirtiay 

C H Frazier and F C GRAjrr-~9 Neurosurgical oper 
ations 

Drs Muller, OvERitoi-T and Radeuaker— 9 Surgical 
cJww, thoracic case#, operations and demonstration 
of cases 

roituvp B Pirer and staff— 9 Ob«tetrical operations 
Drs Mulixr Oserholt and Raoeuaker— i Dry 

clinic Results in the surgical treatment of lung 
abscess, methods of treating empyema, presentation of 
follow up ' chest cases of lung abscess, bronchiec 
tasis chronic enip}eina and pulmonary tuberculosis 
h Bruce Gill and staff— a Orthopedic operations 
B T Alpers— a ^0 Ncuropathological conference 
Fridiv 

C H fKAzrEK — 9 Neurosurgical dime 

Floyo L Keene and stiff — 9 Gynecolo„icil operations 

IeulvdB PrrfR — 9 Obstetrical operations 

L L LUASON and staff— 9 Fracture clmK 

ST AGNES HOSPITAL 
l/oiufoy 

\Silbur Haines and F Miceli— 2 Urolopcal cluuc 
T uesdo V 

E C Ml PPiiY — 9 General surgical dim 
Leonarh Averett — to G> necojogical dime 
If ciftiejrfay 

3 \V Brassfielo — 9 General surgical dmic 
G M Dorrasce — 2 General surgerv and dell paUu. 
cUmc 

IVfiDL’R Haives — 2 Urological surger> 

Thursday 

J f \ Jones — g General surgical chnu 
Join A MtGuvN — 10 Gvnecolohical tlimc 
W \Y Van Dolsfn — it Obsltlncal dime 
Pridiv 

t, M Dorrnwc — 0 General -uri,ical elinu, 

WiUiLH Hvisns and I MxtEu — 3 Uxolo^ual dime 


LYKKEWU HOSPITAL 
Monday 

Joiiv B Dfaver — 13 General surgical clinic 
WittiAsi MacKinney— j Cystoscopy 
Tuesday 

Stavlev REtUASN and staff~9 Exhibit of patholoKica! 

specimens and demonstration of laboratory tests 
D* Hamsiett— 9 Chcmistr> of cell divisioti 
Mrs McVtrr— 9 Exhibition of dramngs of pathological 
specimens 

Sfiss Jastpow — tr Etfeibition of foUosv up sen. ice 
Robert Suoemaler — i r N ray demonstration 
fl ednesdav 

Stavlev ReIManv and staff — 9 Exhibit of pathological 
specimens and demonstration of laboratory tests 
Dr IIausiett— -q Chemistry of cell division 
Mite ^fcVE•^^ — 9 Exhibition of drawings of pathological 
specimens 

Colby rsoEt— 9 In/cction treatment pf varicose veins 
Misa jASTROiv — tr Exhibition of follow up servlet 
Robert Shoemaler — xr X ray demonstration 
JoiiN B Deayer— 12 General surgical clinic 
T/i irsday 

Stanley Reiuann and staff— 9 Fxhibjt of pathological 
specimens and demonstration of laboratorv tests 
Dr HAiiuErr— 9 Chcmistryof celldmsion 
Mrs 'IcNett— 9 Exhibition of drawings of pathological 
specimens 

Miss Jastrow— 11 Exhibition of follow up service 
Robert Siioemav er— i i \ ray demonstration 
Jo«vB Deav’er — 13 Genera! sur^,ical clinic 
Friday 

CotoY Escel— 9 Injection treatment of varicose veins 
Stanley Reimans and staff— 9 Exhibit of pathological 
specimens and demonstration of laborato^ tests 
Dr Hammett— 9 Chemistry of cell division 
Mss McNett— 9 Exhibitionofdrawingsof pathoIo,,ical 
•peciraens 

Mixs Jastrow— 1 1 Exhibition of follow up sets ice 
Robert Suoeii vker—i i X ray demonstration 
WiLLWU JIacKinvey— 3 Ci sioscopy 

MX SINAI HOSPITIL 
Monday 

Mosen Behresii — i is General surgical operations 
Tuesday 

Beyjamiv LiPiiruia — 9 General surgical operations 
Alexander Randall — t 30 Urological dime, opera 
tions and demonstration of cases' 

JJ ednesday 

Chvrlen Mazer — 9 Opcrativ e gynccolo(,> 

MoRRte CoopERMA-N — 2 Orthopedic dime, operations 

and demonstration of cases 
Thursd ly 

Bernard Man*n — 9 Operative gynecologj 
\l£Xa^O£r Randall — i 30 Urological dime, opera 
lions and demonstration of c ises 
I rtdj\ 

Ulnjamim LtesHXiTz — 9 General surgicil operations 

and demonstration of cases 

Most-* Beurend — j General surgical operations and 

demoBStratjon of cases 
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SURGERY, GYNECOLOGY AND OBSTLIRICS 


PRELIMINARY CLINICAL PROGR^UI 

GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, UROLOGV, ORTHOPEDICS 


riMPLC UM\fc.KSm HOSPITAL 
ilondiy 

\Vn.iiAitA Steel- I Su (^icaiofuraDons 
W HfR^EY Tiioihs~ 3 OenUo urinary sursfry 
ICUPtE Tav — j Surreal treal^ent of epilepsy 
Eicene P Penter< rao'j— 3 Surpical ndiolo^c con 
ference roentsenotopic diij;nos!S of hj-pertrophied 
Rdstne mucosa and pedunculati-d tumors of the 
stomach prokp in}, into the duodenum 
Frank koKiELUAN~4 Surgical patholagicat con 
ference 


fiieiduy 

TeupixFav— 0 Neurosurgical cUnic cnctphalogfdphy 
Wavke Raucock.- IQ General surgical operations 
Frisk C Hiuuqnti H Dl can and C S Miller—ii 

Operatnt gvT»ecolo},y 
llABRvnkDsoN— I Orthopedic urgery 
TesiPKE I AV— 3 Management o( trdumaiic injunes to 
the brai ■ 

EiCeneP Vt-vuLRi Ras — $ Surgical radu^ogical con 
ference toentgenDlo'’ic diagnosis of liiet abscess and 
suWnphragmatic collections 
Frank \\ kONrEUsiAN-a Surgical pathological con 
ference 


IWrirenfji 

\liitiA5tN PASKt A0\— <j Ce"< af s-retcal operations 

Ti iif EG Fa\— 0 Neurosurgical chmc spinal cord tumor 
%.ascs 

W l\ iisfi IJAU.cA.r - 10 < eneral surs^cat operations 

Lo j CoiiEN - 16 \rtilicial pneumothorat on ambulant 
patients 

Trank C Hauwau II D nca> and C S MititR-— i 
Ope atii A gvnccolo^y 

IViiLwii A bn ft— I ( eneral tufpical at»"s 

H Z IIiBSKVAN— 3 Atypical ncura'’Ta and tngreuRji 
neura'gia 

JcGENE P pfcMjrECRA-, — , Surgical radiologicai con 
fe ence roerl},erii!o ic s'ud) of the neck and ui^r 
respiratory tract 

Frank \\ Konzeimin— 4 Surycal patholosHral con 

Sereiice 


T! ursdjy 

TesiplfFay — 9 Neurosurgical clinic cerebellar tumor 

M Mayne nsBcouK—to General surgical operations 

Frank C Hauuond H DiNCAvaniC S AIiu.eb — 1 
Operst i e g) necology 

W LtiAM \ SrEEL— IS Buerger b clime operatnc and 
ambulant cases 

Jesse \s old — 1 Olstetno 

Temple Fay— 3 Neurosurgical cln c hydratioR states 
narmal in eclampsia a“d uremia and acute tone 
states 

ftCENE V Pf m;E''Ri' —3 Sur^i at radtologtcal con 
ferenct 

Trank W Kon el'H -4 Sur ical ptth»k4,ical con 
ference 


ffidav 

WtLUAU N Parkinson — 9 Ccnetal surgical operations 
Temple Tan— <j Neurosurgical clinic gangheclomy or 
ayropathectomy 

W Wayne Babcock— to General surgical operations 
Lotts Cohen— 10 Artificial pncumolhorac on ambulant 
patients 

TstNK C llAiisiosp n DLNctvand C S Miufr— ie 
(^ ratite gynecology 
IVauAuA Steel — i t)penti»e surgery 
W IIfesfy Thouas— 3 Centto unnary opcratiors 
Tcmir Tay — s Vcurosirgical cfinic 
TiCENr P PfNDERrRAs — ; Sufgtcal rad ological cm 
ference enccphalogriphy 

I RANK \V KDsrrLMAN— 4 ^urKical palholopcal con 
ference 

JFFFI kSOV IIO'JPITVL 

Tiifiif IV 

J Bbooap Ri.am> and alaff—p Gynecology and ob 
Aicincs 

J Torrance Rcoii and staS-'to Orthopedies 
) Chalmers 1>A Co TA ami stall— n General surgery 
TiioMSS C Stfliwices and stall— 11 Cemto urinary 
surgery 

Jf' tN H Cinnos and stall— » Ccnenl surgery 
ll tJ> esijy 

Brooke M Anspshi and staff— ^ Cynecotogy 
P Brooke llLANm and staff— 9 Cynecotogy and ob 

stetnes 

Tiiouss C SiEttiVACBN and staff — jj Gemfo unnary 
surgery 

J CuALMERs Dv CoNtA and staff— j Genenl surgery 
r/i»rJif>JV 

1 * Brooke Bland and staff— o OjTiccology and ob 
stetrics 

Thomas C SrtLLWACEN and staff— 10 Oeru’o unnary 
surgery 

J Oialmees Da Costa and staff— rr General surgery 
5 Tobrancc PiCH and start— ir Orthopwlic surgery 
P Brooke Bland and staff— 4 Obs’elrics 
frrJjy 

Brooke M Anspacu and staff— 0 Cynecology 
I Brooke Bland and staff— 0 Gynecology and ob- 

stetnes 

Tmoman C Stell\v\c.in and staff— It Gcnilounnaiy 
sutperv 

JouN U Gibbon — n General surgery 


13 S NAVAL UObPITAL 


Tiirsdav 

Staff— 9 Surgical operations 

11 H'wdjv 

Staff— 9 Surgical operatians 

Staff— 9 SurKK (1 fipentions 

IriJn 

btaff — a Dscussion of surgical can-s 


suri,ical topics 
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GR-^DU-ITL IIOSPIT^I 
Mondjv 

GcORCr r pFAtiLCE — 2 Radiation m diagnosis of nial^- 
nant diseases 

George Piersoi — 2 Dry clinic Cardiorenal cases 
Orlamjo Petty — 4 Demonstration of diabetes cases 
Tuesdn 

H L Bock us — g Gastro intestinal divgnosis 
\\ ALTER r Lee — 9 General surgical clinic 
B A Thojias — 2 Genito urinarj operations 
It ediiesday 

Joiiv P JopbON — 9 General surger> 

H L Bockus— 2 Gastro intestinal diagnosis 
Eugene A Case — 2 Surgical pathologj 
George Piersol — 2 Drj clinic Cardiorenal cases 
Thursday 

Elgen'e a Case— 2 Surgical pathologv 
C r RIarxiv and W O HERiiA'JCE — 9 Rectal infec- 
tions 

Frida \ 

J B C \RNETT — 9 General surgical clinic 
B A Thomas — 2 Genito urinary operations 
George PiERSOL — 2 Dry clinic Cardiorenal cases 
George E Pfahler— 2 Radiation m diagnosis and 

treatment of malignant diseases 

ST JOSEPH S HOSPITAL 

l/ojidj; 

IrancisJ McClllough — 3 Obstetrical clinic 

Tuesdt\ 

MelmnM Franklin — 0 rracluresinchildrcn 
r Hurst Maier — 10 Gynecological operations 
tl cdnesda\ 

James \ Kelly — g General surgical clinic 
John F Jones — 9 General surgical clinic 

Thursday 

Alexander E Burke— 8 Gynecological surgery 
r Hurst Maier — 10 Gynecological surgery 
Charles I Nassau — 10 General surgery 
Fridav 

Melmv M Franklin — q Surgery of children 
IrancisJ McCullough-- 3 Obstetrical clinic 

ST M\R\ b IIOSPITVL 
Tuesday 

James ^ Kelly — g General surgery 
William J Ryan — 9 General surgery 
William L Parke — i Obstetneal clinic 
ll ediiesdav 

\ P Keegan — 9 General surgery 
William Morrison — 9 Gynecology 
Thursday 

Henry K Seelals — 9 Ccneral surgery 
Joseph Toland — 9 Gynecology 
J bxt ART Lawrance — I Obstctrical cliHic 
Fndav 

P V McCaftiia — 0 General surgery 
Leo Woje/ANSki — 9 Gynecology 


MISLRICORDIA HOSPITAL 
T uesday 

J A Kelly and B R Beltran — 9 General surgical op 
erations 

F Mocvvero — II Pre and postoperative care 
11 ednesdax 

G P Muller and T Ry an — 9 General surgical opera 
tions 

Dr Dolciierty — 11 Fractures of the femur 
Thursday 

J \ Kelly and B R Beltran— 9 General surgical 
operations 

J A Sharkey and D C Geist — ii Blood transfusion, 
operative results in fractures 
Friday 

G P Muller and T Ryan — 9 General surgical opera- 
tions 

J B Cardone and E J Garvin — ii General surgical 
clinic 

PHILADELPHIA. GENERAL HOSPITAL 
Tuesday 

M P WAR«UTit-~9 General surgery 
Frank C Hvjluond— ^ Gynecology and obstetnes 
R ednesday 

J T Rucit— 9 Orthopedics 
Hubley Owen— 2 General surgery 
Thursday 

JoiinO Bovver — 9 General surgery 
] A Sem MANN — 9 Gynecology and obstetrics 
William H MacKis*n*ey — 2 Genito unnary surgery 
Friday 

Harvey M Richter — 9 General surgery 
Staff — 2 N ray demonstration 

METHODIST EPISCOPAL HOSPITAL 
Tuesday 

Damon B Pteiffer and Calvin M Smyth, Jr— 9 
General surgical operations 

II ednesday 

John C Hirst and Leonard Hamblock — 9 Operitivc 
gynecology and obstetnes 

JvsiE*>II Baldwin— 9 General surgical operations 
Thursday 

George Schwartz — 9 General surgical operations 
Friday 

Damon B Pfeiffer and Calvin M Smyth, Jr — 9 
General surgical operations 

KENSINGTON HOSPITAL FOR WOMEN 
T uesday 

H C Deaver — 12 General surgery 
n ednesday 

WiLLivu E Parke — 10 General surgery 
John B IIainds — 330 Cystoscopic dime 

r nday 

H C Deaver— 12 General surgery 
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ST LUKES AND CHILDRENS HOMCOPVTinC 
HOSPIT \L 
Tuesday 

\ B \^EBsT^R— 9 Surpcal dime 
W^rrlnC Mercer and staS — g Obbtetneal dime 
TI ednesday 

Herbert P I eopold and staff — 9 Surgical cIirk 
\\ iLU\\tC IIuNbickER and Staff— g Urological clmw; 
Thursday 

H k Roessler — Q Surgical dime 
Richard U Larer Joiiv A Uroorb and staff — 9 
Orthopedic dime 

jAMEb D Schofield and staff— 9 Clime on diseases ot 
the rectum 

WEbTos D BaVLey anti associates— a Neurosurgical 
symposium on injuries of the head 
Frink C Bensov and staff — 3 Dry dime Indications 
and contra indications for use of radium in m>opathic 
himorrhage 

G Morris Goldev and group — 3 Dry dime and sym 
posium on pre and postoperalue problems of tuw 
goiter 

NORTHWESTERN GENER\L HOSPIT\L 
l/anduv 

J b RaltjesblsH — 3 C ynecolog) 

Tuesday 

J B Mfnckl Robert Bover and I U Parker— 9 
Ccneral surgical operations 
Arthi B D Kirtz— 330 Orthopedic dime 
|( ednesday 

J B Mlnckl Robert Boyer and 1 H I arker— 9 
General 6U!>,ieal operations 
J S IvAi DENBLaii- 12 Gynecolog) 

L C D A\ IS— 3 Recul clinic 

Thursday 

J B MFNtKE Rohert Boyer and 1 11 Parker— « j 
( eneral surgical operations 
L 1 Millikln — 230 Cenito urinary suffcery 

jrVNLS noSIITM 

II ednesdav 

R W Teahan — 3 Carcinoma of breast 
C A t\HiTCOSiB — 2 Lung tumors 
E E Dovws— 3 The saturatwci method of X taj treat 
ment 

\\ S Hastings — Exhibition of interesting pitholoycal 
specimens 

Thiinday 

K \\ Teviian — 2 Carcinoma of skin 
C A iiiTCOMu — 2 Mediastinal masses 

I L Downs — 2 Exhibition of interesting \ ray films 
S Hastings— 2 Exhibition ofinterestinfepaibological 
specimens 

;\OMAN b HOMLOPVTIIIC HOSPIT \L 
TiiciJn 

Trancoi-- 1 IIiniFN— 9 Cynccologital ihnic 
II ediicsdi\ 

Arthur IIahtlea— 9 General surfeical dime 


JEWISH HOSPITVL 
Tuesday 

Ihiup WiLLiAUb and E ScntiiiA.NN— 9 Operattiegyn 
ecology 

Kaini CoLDSAitTii — to Fracture dime 

WiluauH kt-LLER— 2 General surgical operations 
II ednesday 

I BASK B Block — 9 Genera! surgical operations 

Moses Behrevd— ii General surpeal dime 

Tiiouas Stellwacev and JoHV B Lownes— 2 Urolog 
leal Ignitions 

Leov IlRiyKUAN'V — 2 General surgical operations 
Thursday 

MobEs Beiisen'd — 9 General surgical dime mo\mg 

pictures gastro enterolopcal cases 

Philip WiLLiAUs and E Schlaiasn— 9 Operativcgyne 
cology 

Ralph Goldsaiith— 10 Fneturt. dmic 

WiixiAAt II kELLER— 2 General surgical operations 

ILNNbVLV VNI\ HOSPIT VL 
Tiiesdav 

CiiARLSs ! Muxhell and associates— 9 Surgical dime 
II ednesdav 

JoiiH H CiBuos and associates— 9 Surgical dime 
Thursday 

Charles F Mitchell and associates— 9 Surgical dime 
r riday 

Jons II Gtaiiov and associates— 9 bur^ical dime 

WOM \N S SOUTHI RN HOMEOP VTHIC HOSPIT VL 
Tuesday 

JoiiH Deai 1 LLioiT T C Cfaky and Thomas Dovu. 
— 0 ( eneral surpeal dime 

Leon P AbHtRAFT— 2 Urological surgery 
n ednesday 

Joiiv \ Brooke— 2 Orthopedic surgery 
Thursday 

Nathaniel F Lane— 2 CynecoloKical dime 

Newuv F PaxsOn— 2 Lipiodol study of fallopian tubes 
Friday 

Warren C Mercer — 2 Postnatal clinic 

( EKM\NTOWN HOSPITAL 
11 idnesdav 

William It Swartley — 10 General surgery 
Friday 

William IS Swartlev— 10 General surgery 

CHKISTOPHLRS HOSPITAL 

Tuesday 

Sfiff — 10 { cneril surgery 

Friday 

H L Joiiv — 10 OrlhopcJics 
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Cnil DRLN b IIOSI'Il \I 

W ALTER FsTELL I PL Siir;,icTl clinic 

William A Jaquette Dental clinic 

Howard Childs C\rpenter Pre\enti\c mediane m 
reference lo surgical diseases m childreTi 

Slsav C Francis, R N Hospital management from 
surgical viewpoint 

J C GittinGs jledical aspect of surgical cases m ch>l 
dren 

Ralph S Bromer Roentgenological aspect of children’s 
diseases 

Edward F Corsov Bone syphilis and other allied sur- 
gical conditions 

C C Norris Vaginitis clinic 

WOMAN’S HOSPITAL 
Tuesday 

Emily W Aloe — g General surgery 
U ednesdiiv 

Faith S Fettfrmav — 9 C>stoscopic demonstration 

Thursday 

Lida S Cooill — 2 Obstetrical demonsttalion 
Friday 

Marie Formad— 9 Gynecological clinic 

EVANS DENTAL INSTITUTE 

Tuesday 

Robert H I\y — 9 Fracture of the jaw 
Tf ednesday 

LAtvRENCE Curtis— 9 Oral surgical clinic 
Thursday 

Robert H Ivy and LtWREVCE Curtis— 9 Oral surgical 
clinic 

NORTHEASTERN HOSPITAL 
Tuesday 

F C Davis— 2 Proctolon 

T T Thomas and J C Scott — 3 Dry clinic, fractures 
and dislocations 

11 ednesday 

J B Lowvzs— 4 Genito urinary surgery 
Thursday 

J S Raudenbush — 2 Gynecology and obstetrics 

r T Thomas — 3 General surgery 

AMERICAN ONCOLOGIC HOSPITAL 
Tuesday 

\lbert E Bothe Charles E Codman, George M 
Dorrance, Willum C Hueper, Brady A Hughes, 
C B Longeneckee, Samuel McClary HI, Eluce 
McDonald, William S Newcomet, Damon B 
Pfeiffer, William D Robinson, Jesse W Smith 
William H Spencer and S E 'ISiacy — g Clinical 
conference with eehibition of patients Fibroid 
tumors, breast cases, congenital mouth cases, heman 
giomas, etc 


SI LI SON HObPn u 
\fondii'/ 

CtRL I koENiG — I 30 X my demonstration 
Tuesday 

WiLLiw T Ellis and John A Boger— 12 General 
surgery 

U ednesday 

Stehifn F Trvcy — 830 Gynecologv 
CiRLl Kocnig— I 30 X ray demonstration 

rndav 

Stephen E Tracy — 8 30 Gynecology 
Carl F Koentg — i 30 X ray demonstration 

CHCSTNUr HILL HOSPITVL 

Tiierdiv 

John McCloskey — ro 30 Genera! surgical clinic 
Drs Schomant., Barrett and TovvsOn — 11 Operative 
obstetrics 

Thursday 

OiARLES Bchney — 9 Operativ e gynecology 
Alexander Randall — 9 Urological clinic 

Friday 

C Sheehan and L Hercesheivier— 9 General sur 
gery 

Drs Schumann, Barrett and Towson— II Operative 
obstetrics 

PENNSYLVANIA HOSPITAL 
(Matenuty Department and Lying In Hospital) 

T uesday 

N W Vaux and staff — 9 Obstetrics and gynecology 
\Vednesdi\ 

E B Piper and staff — 9 Obstetrics and gynecology 
Thursday 

N W Vaux and staff — 9 Obstetrics and gynecology 
r riday 

F B Piper and staff— 9 Obstetrics and gynecology 

FRANKFORD HOSPITAL 
T uesday 

C F Nassau L D Enclerth and B Chantilee— 9 
General suigery 

11 ednesday 

Edward Sciiusiann and Frederick Keller — 9 Gyneco 
logical clinic 

Thursday 

W r Parke — 9 Gynecological clinic 
George Hanna — 9 Obstetrical clinic 
L D Englerth and B Chandlee — 2 Fracture clinic 
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SURGERY or THE EYE, 

CLINIC \L DEMONSTRATIONS 
(Ballroom Bellevue Stratford Hotel) 

Tiiesday, g a m 

Indications for and Technique of the Different Operations 
for Chronic Masloidiiib (laritem slide demonstration) 
J MoBRibSET Smith MD New \ork 
Discussion J Clarence Keeler M D Philade] 
phia 

Chronic Suppurati\e Otitis Media Cforce L T08E\ 
\I D Boston 

Discussion ( eqrce M Coates M D , I hiUdelphi i 
\\ hat Place IlaM Operatic e Procedures in Otology' John 
I Barmiill hi D Indianapolis 
Discussion Gloroe B W oou M D Philadclphu 
I reparation for Ophthalmic Practice Edward Jackson 
MD Dencer 

Discussion T B Hollow MD Philadelphia 
Iled"eidn ga$>i 

Practical Application of Bacteriology to Cluucal Opblhal 
molog} S Havtor'i Mi Kee M D Montreal 
Discussion John \ Kolmer M D Philadelphia 
Cataract Extraction a ^tudy of Details Walter B 
Lancaster, M D Boston 

Cataract Extraction (mo\mg picture demonstration) 
iKAVkiASkfR MD Norristown Pa 
Discussion LiCbSb M Blake, M O New Ilasen 
Conn and Luther C Peilr M D Philadelpaia 
Somt. Factors Concerned in the Success of Operations for 
Glaucoma Jonas Friedenwald M D Baltimore 
Discussion WilliasiZevtuayer M D andPR-ANcis 
H Adlsr MD Philadelphia 

TliufsJjy g a m 

Hasiic Facial Work NaRayp Blair MD St Louis 
Discussion RouEsr H I\y, M D , Philadelphia 
Rare Types of Carcinoma and Conditions Siinulating 
Carcinoma (lantern slide demonstration) Joiiv I 
Mackenty MD New \ork 
Early Diagnosis and Treatment of Alalignancy of the 
Laryngopharyna Henry Boylan Orton, M D 
Newark N J 

Discussion Fielding O Lewis MD Philjdelphu 
Treatment of Tic Douloureux and M(nicres Disease 
W’alter E Dantiy M D Baltimore 
Discussion Francis C Grant hi D Philadelphia 

Friday , gam 

Symposium on Sinus Thrombosis 
Rhinological Aspects E Ross Falxkner hi D , New 
\ork 

Otological Aspect® Wells P Eacleion, M D , Newark, 
N J 

Ophthalmological Aspects W L Bi-nedict, M D , 
Rochester, Minn 

Neurosurgical A'pects Professor Oifjuzo Poerster, 
Breslau Germany 

Discussion George M Coates MD, Ralph 
Butler, M D , Philadelphia, and Professor Emile 
\ Grosz, Budapest, Hungary 


EAR, NOSE AND THROAT 

TEMPLE UNI\ERSm HOSPITAL 
l/cnday 

MArrREiv EttSNTR— 3 Operatue otolog> 

Tuesday 

Oieaauer JiCKSON and associates— S 30 Bronchoscopic 
clinic 

Rohcrf Ridpatii — 1 Laryngologicat clinic 
Li TiicR C PeTFR— 3 Operative ophthaImolog> 

II ed tesdiv 

CiirAAtiFR Jackson md avvixixtes—S jo Ilrnnchoscopic 
clinic 

Thursday 

Ciieaaufr jAf Ksos and associates— S 30 Bronchoscopic 
dime 

KoubRT RnirATit— 2 Operative larjmgotog> 

I lther C I etlr— 4 Ophthalmolooical surgery 

Fndjv 

Ciicaalier Jacks© j— 8 30 Pronchixopic clinic 
Matthew I rsneb— 4 Otological clinic 

MT SIN \l IIOSIITVL 
Mc’iday 

C W LeFfaer — 330 I ye clinic operations and demon 
stration of rases 

Tuesday 

Levais Fisiier— I J ir nose and throat cLnic operations 
and demonstration of cases 

It ednesdav 

Damp llustK— a 30 Eir no c and throat clime 
Cadriel Tickfr— 4 Bronchoscop) 

Thursday 

MoRBisWEiNsTctN— 2 I ar nose ami throat chnic, opera 
lions and demonstration of cases 
Friday 

Matthew I RaNXR— 1 1 ar no®c and throat clinic opera 
tions and demonstration of cases 

HUINEMVNN HOSPITAL 
Tuesday 

II S Weaatr and staff — 2 Ear, nose and throat clinic 

Thursday 

II S Weaaer and staff— 2 Ear nose and throat clinic 
Friday 

Frank Nagle and Fred Peters— 9 Cataract operations 

rR.\NKFORD IIOSPITVL 
Tuesday 

Eravk Fubery and Robert Watt — 2 Ear nose ami 
throat clinic 

II ednesday 

WnxiAuH Qiandlee— 2 Eye clinic 
Dr Richardson — 2 Ear nose and throat clinic 
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ST CHRISTOPHLR’S HOSPITVL 
Monday 

H J UiLLUiis or E n CAMPBELL — I 30 and 

throat dime 

11 ednesda\ 

H J Williams or E H Campdell— 9 Nose and throat 
clinic 

7 !iiirida\ 

Dr Feldman — 10 L>e clinic 
Fridav 

n J Williams or F H Campocm — t 30 No<»e ami 
throit clinic 

lANkFWU HOSPITU 
i!oiida\ 

U J Creighton and Dr Smith — i 1 ye clinic 
Tuesday 

\\ J Creighton and Dr Smith — i Ejedimc 

Ralui Botler and J \ Babbitt — 3 Ear, nose and 
throat dime 

II ednesday 

^\ J Creighton and Dr Smith — r Fjechmc 
Friday 

W J Creighton and Dr Suiih— r Eye clinic 

Ralph Butler and J \ Babbitt — i I ar, nose and 
throat dime 

GR\DU\TE HOSPITAL 
Monday 

R Butler, G M Coates, S R Skjllern G B Wood 
and r B Gleason — 2 Ear, nose and throat dime 
Tuesday 

R Butlep, G M Coates, S R Swlllrn, G B Wood 
and 1 B Gleason— 2 Ear, nose and throat dime 
demonstration of cases of intercostal neuralcia 

PRESBYTERIAN HOSPITAI 
Monday 

H M Langdon and J M Thorington — 3 Ophthal 
raology 

tridai 

N P Stauffer, W Cariss and O R Kune — 2 Oto 
laryngological operations 

J LAVISH HOSPITAI 

J C Knipl — 3 Ophthalmological operations 
Thursday 

A S Kalfman and R F Ridpath — 2 Otolaryngological 
operations 

ST LUKE S AND CHILDREN S HOJIFOPATHIC 
HOSPITAL 

Tuesday 

Qiarles B Hollis and staff — 9 Ear, nose and throat 
clinic 


EPISCOPAI HOSPITAL 
Monda-\ 

Frederxcl. K.RAUSS — 2 E>e clmic 
W R Watson — 2 Ear, nose and throat clinic 
Tuesday 

Harold a on CrOioBERC — 2 E>e clinic 
M idnesday 

W k Watson — t 30 Far, nose and throat clinic 
A C I FAVELi — 3 Fje clinic 

Thiirsdax 

C C BiPDrRT — I 30 Far, nose and throat dime 
I RPDFKK k Krai s-> — i 30 Fje dime 
r ridax 

C C IliriJiRr — 130 I ar, nose and throat chniL 
Harold a on t 01 dbfrc — i 30 hye clinic 

Sr JOSEPHS HOSPITAL 
T iiesday 

George Morley Marshall — g The Marshall operation 
for nasal deformity with end results 
A J Kefnan — s Otolaryngological operations 
II ednesday 

Arthur WRirtEA— 9 Otolar>iigological operations 
Thursday 

George Morley Marshall — 9 The radical mistoil 

mlh end results 

C T McCartiiv— 2 Otolaryngological operations 
Friday 

Francis V Cowen— 9 Otolaryngological operations 
CIIFSTNUT HILL HOSPITAI 
Tuesday 

John K Davies — i I ar, nose and throat dime 
II ednesdax 

Benjamin D Parish— i 30 Ear nose and throat dime 
Thursday 

John R Davies — i Far nose and throat clinic 
Carl Williams — -2 Ophthalmology 
Friday 

Benjamin Parish — 1 30 Ear nose and throat clinic 

COOPFR HOSPITAI 
(Camden) 

Tuesday 

A M Elwell — 2 Otolaryngological operations 
Thursdax 

A M Elwell — . Otolaryngological operations 

WOMAN S SOUTHERN HOMEOPATHIC 
HOSPITAL 

Thursday 

GanERt J Palen, Carroll Haines, H Bailey 
Chalfon’X and Everett A Tyler — 2 TonsiUec 

tomy and adenoidectomy clinic, adults and children 
under gas anaesthesia 
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MISEKICOKDU IIOSPITM 
Mondity 

J t LoftUS — j Otolaryngological operations 
Tuesday 

C T McCarthy — 2 OtolaryngoJogical operations 
II ednesda-v 

J L LofiU:.— 2 Otolaryngological operations 
Thursday 

C r McCarthy — 2 Otolaryngological operations 
Friday 

3 E Loftls — 2 OtolariTigoIopcal operations 
UNIVERSITY HOSPITAL 
n ednesday 

f EOHCE Fettesolf and staff — 2 Otolaryngolocical clinic 
operations and demonstration of cases 
Friday 

C xORGE Fetterolp and staff— 2 Ototaryngological clinic 
operations and demonstration of cases 

T P Holloway— A Ophthalmological clinic 

rHIL\DELPHI\ GENERAL IIOSriTVL 
Tuesday 

Robert J IltpcrER— a Laryngology 
Friday 

L W ALLER Dekhler— 9 Ophthalmology 
WILLS Z\ E HOSPITAL 

STtFF— 2 daily Ophthalmological clinics operations and 
demonstration of cases 

STLTSOV HOSPITAL 
Thursday 

Carle Lee Felt — la Far nose and throat clinic 
CHILDREN S HOSPITAL 

James \ Dabditt and associates Nose and throat clinic 

Low ARD Sin. Ai WAY F>e chnic 

\\OM\NS HOMEOPATHIC HOSPITU 
Thursday 

osEm \ r Clay J R Cri-iWell and ChaRlts J \ 
Fries Jr — 9 Nose and throat cimic 


JLI FLKSON HOSIITU 
Tiicsdiy 

Lotts II Cleef and stall — 9 Bronchoscopy 
F O Lewis and staff— 9 Nose and throat operations 
II cinesday 

r O Lfots and staff— 10 Carcinoma of larynx 
Lot IS II Clerf and staff- II Bronchoscopy 
Thursday 

lAiiisII Clcrf and staff— 9 Bronchoscopy 
I O I EWTS ami staff— 0 Nose and throat operations 
Friday 

CFG Skassos and staff— 3 Ophthalmology 
ST M\R\ S IIOSPITM 
Tuesday 

WiiXtAsi Grady- 3 Otolaryngology 
II tdnesdav 

r \ MuRniY — 3 Ophthalmology 
Thursday 

R T M Dovnellv— J Ophthalmology 
Fiiuaru Miriiiy— 3 Otolaryngology 

NORTirWFSTFRN CLNFR-^L HOSPITAL 
Tiiesdiy 

M S Crssxr n S UiCDCRandM A Zacls— 2 Nose 
ami throat clinic 

Thursday 

M S Ersnxr II S UtCDERandM ^ Zacks— 2 Nose 
and throat clinic 
S n Btows— 3 Fye clinic 

ST ACNFS HOSPITVL 

rifwrfjv 

BcVayiin D PARtsii— I Lar nose and throat clime 
II rdncjrfjv 

Georce r J K.CLLV— 2 30 Ophthalmological clinic 
\tOM\NS medicvl COLLFCF hospitm 

Tuesday 

Margaret F Bcttler— 2 lar nose and throat clinic 
F ridiiy 

Margaret r Butler— 2 Ear, nose and throat chnic 
NORHIEVSTERN HOSPITAL 
II tdnesdav 

CroRcr r SiiiFFER- 2 Sinus disease 
t \ Lawrence— 3 Ophthalmology 





F>g 9 Specimen of a large goiter showing danger to the superior lar> n 
Real ner\e in thyroidectomy 
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I N the stud> of the surgical anatom> of 
an> organ, the relationship of that organ 
to adjacent structures is of pnmary sig* 
nificance The most important organ m rela- 
tion to the th> roid gland is the larj nx Al- 
though the Iar>as is usuall) considered m the 
domain of the lar> ngologist, I behe\ e that the 
surgeon doing u ork upon the th> roid should 
be thoroughly familiar with the anatomy of 
the lar>nx, for such kno\\ ledge uill assist him 
to determine more accuratel) prc*operative 
affections of the larjnx and ^vill enable him 
better to a\oid operatue injury to the larynx 
The larj nx which is so mtimatelj related to 
the th>roid gland, lies \entral to the fourth 
and fifth cervical \ertebrie The normal th>- 
roid, from 20 to 30 grams m weight, is situ- 
ated over the front and sides of the upper 
(second to fourth) tracheal cartilages and the 
lateral lobes extend upward on either side of 
the larynx Pathological changes in the thy- 
roid often displace and distort the trachea 
and the larynx, and the surgical treatment 
of these disorders occasionally injures the 
ner\esof the lar>nx, thereby interfering with 
its function 

The dissections on the cadavers in this 
stud> were performed for two reasons First, 
to determine the distribution and the rela- 
tions of the superior laryngeal nerve, second, 
to determine whether there is a difference m 
the anatomical relations between the recur- 


rent larymgeal nerv e and the inferior th> roid 
artery on the nght and on the left side 

The distribution of the superior laryngeal 
nerve was studied because of recent differ- 
ences of opinion relative to the possibility that 
some of the fibers of the superior laryngeal 
nerve, other than the external branch, are 
motor in character The relations of the 
superior laryngeal nerve were studied to 
determine the possibility of injury to the nerv e 
m thyroid surgery The conclusions from 
these observations might explain the occa- 
sional occurrence of changes m the voice in 
patients on whom only a simple ligature of 
one superior thyroid pole had been applied 
Nothing was found m the literature with 
reference to injury to the supenor lary ngeal 
nerve m thyroid surgery, except m Kocher’s 
wntings 

The relations of the recurrent laryngeal 
nerve to the inferior thyroid artery were 
studied because descnptions of this relation- 
ship in classical textbooks of anatomy do not 
agree and because opinions of surgeons differ 

To determine the distribution of the laryn- 
geal nerves, careful dissections were made on 
19 larynges To note the relations of the 
supenor and recurrent laryngeal nerves, care- 
ful dissections w ere performed on 3 r cadav ers 
This study was undertaken in the Depart- 
ment of Anatomy at the University of Minne- 
»>ta The accompanying drawings, with one 
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Fig 1 Action of the laryngeal muscles \ Action of thyto arytenoids drawing arytenoid cartilage from position i 
tog B Action of posterior cnco arytenoids drawing arylcroid carlilagesand socal cords from 7 to ^ C ylction of 
transverse aiytenoid drawing vocal processes from x to^ C Pos tion of vocal cords in paralysis of supenor laryngeal 
nerve (Modified from Jackson ) 
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relations of the superior laryngeal nerve to the thjrord 


exception, tv ere all made from our dissections 
The anatomical findings, which ha\easurgical 
significance and whidi var> from the usual 
descriptions, will be the onl> features con- 
sidered 

PREV lotrs STUIHES OF Till: LvVRXNGEAL NERVES 
REPORTED IN THE LITERATURE 
The innervation, both of the mucosa and of 
the muscles of the lar> nx has been frequently- 
investigated The usual teaching in anatomy 
and laryngology today is that the supenor 
laryngeal nerv e is sensory to the mucous mem- 
brane of the lary nx through its internal branch, 
and motor only to the cncothyroid muscle 
through its external branch, and that the re- 
current laryngeal nerves are motor to the 
remainder of the larynx Dilnorth New, 


Mulim, and Berlin and Lahey have taken 
exception to this opinion New states that it 
seems probable that the adducted position 
assumed by the cords m cases of complete 
paralysis of the recurrent laryngeal nerve is 
due to the action of the muscles of the larynx 
which are supplied by the supenor laryngeal 
nerve MuUin states that the interarytenoid 
muscle, adductor of the cords, is innervated 
by motor fibers from the internal branch of 
the supenor laryngeal nerve Berlin and 
Lahey report the dissection of 12 larynges, m 
which they found in the naked ey e dissections 
that the interarytenoid muscle was supplied 
exclusively by the internal branch of the 
superior laryngeal nerve m 10 of their dissec- 
tions, while in the 2 others, this muscle re- 
ceived Its nerve supply from both the superior 
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Fig 4 Di>MCtion of ch< right siiJe of the neck to thow relations of the supe 
nor and recurrent laryngeal nerves 


and recurrent lar> ngeal ner\ es In this stud> 
the> further report a liMng case m which the 
^ocal cords assumed the adducted (approxi 
mated) position, e\en after complete division 
of the right recurrent lar> ngeal nerve (sup 
posed adductor of the cords) This clinical 
case indicated to them that there were motor 
fibers in the internal branch of the supenor 
laryngeal nerve, innervating the interaryte 
noid muscle 

Lahey also studied the relations of the re 
current laryngeal nerves On 22 cadavers, he 
found the recurrent laryngeal nerve more often 
anterior to the inferior thyroid arterj on the 
right and posterior to the arter> on the left 
side of the neck. De Querv am states that the 
recurrent laryngeal nerv e penetrates the lh> 
roid space a little farther from the trachea on 
the right than on the left and runs more often 
anterior to the artery and its branches on the 
right and generallj posterior on the left Con 
trar> to these opinions the classical textbooks 


of amtom> reveal the following Graj states 
that the recurrent larj ngeal nerve generally 
passes posterior to the inferior th) roid artcr> 
Davis, m his Applied Analom^ expresses the 
same opinion Cunningham states that the 
nerve may go anterior or posterior to the m 
ferior thvroid arter> without stating anj dif 
ference in the tw 0 sides Morns Jackson states 
that after the recurrent lar>ngeal nerves 
reach the thjroid space, their relations are 
the same on the right and left side 

THE MUSCUL\TURi: AND INNERVATION OF THE 
LARV N\ 

Before proceeding to the discussion of our 
findings m this study, the musculature and 
innervation of the larynx will be briefly re 
viewed 

The muscles of the lary nx are div ided into 
the extrinsic and the intrinsic groups The 
extnnsic group which comes from neighboring 
parts to be inserted on the lary nx (acting on 
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Fig 5 Dissection of the left side of the neck toshon the anatomical relations of 
the left recurrent lao^geal nerve 


the voice box as a whole), will not be con- 
sidered The intrinsic muscles confine them- 
selves strictly to the larynx and control the 
functions of phonation and respiration, m 
which we are interested The intrinsic muscles 
of the larynx are (r) the posterior cnco- 
aiytenoids, (2) the lateral crico-ar> tenoids, 
(3; the th\ro-ar> tenoids, (4) the interaiyte- 
noid, and (5) the cricoth> roids These muscles 
are supplied by the laryngeal branches of the 
vagus nerve (Fig i) 

Respiration is brought about by the ab- 
ductor muscles, and during respiration the 
v ocal cords are held apart This is controlled 


bv the paired posterior enco arj tenoids 
1 hese are the only true abductors of the cords 
They arise from the posterior surface of the 
cricoid lamina The fibers (oblique and 
longitudinal) insert on the muscular process 
of the arytenoid cartilages When these 
muscles contract, the vocal cords are sepa- 
rated 

Pbonalwn is brought about b> the adductor 
or constnetor muscles of the vocal cords 
These muscles, when contracting, approxi- 
mate the cords m the midline (Fig 2) In 
aucomplishing this action, the lateral cnco- 
arj'tenoids, which antagonize the posterior 
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Fig 6 Posterior view of the larynx and trachea to show the anatomical rcia 
tions of the laryngeal nerves to the tb>roid artenes A Accurate from dissec 
tions, B inaccurate (as found in many anatomical and surgical texts) 


cnco arytenoids, and the thyro arjtenoids, 
which antagonize the t.ricothyroid, approxi 
mate the anterior one half of the \ocaI cords 
The posterior portions of the cords are ap- 
proximated by the mterarj tenoid muscle 
This muscle lies in the posterior aspect of the 
larynx and crosses the space between the 
arytenoid cartilages The cricothj roid muscles 
are composed of tt\o distinct sets of fibers, 
\ ertical and oblique As their name indicates, 
the> control the change of position of the 
cricoid and thyroid cartilages and when in 
action lengthen and tense the vocal cords 
The last two muscles described are particu 
larly important in this study because of the 
danger to their nerve supply m the surgery of 
the thyroid 


RESULTS OF OUR STUI>\ 

In our stud) of the distribution of the 
superior laryngeal nerve, we found m the 
dissection of ig larynges that the inter 
arytenoid muscle was exclusively innervated 
by the internal branches of the superior la 
ryngeal nerves m i8 specimens In only one 
specimen, the interarytenoid muscle received 
branches from both the internal branch of the 
supenor and recurrent laryngeal nerv es An 
anastomotic twig between the internal branch 
of the superior laryngeal and recurrent laryn 
geal was present in 3 specimens 
Because the interarytenoid muscle is ap 
patently innervated by the superior laryngeal 
nerve, the possibility of injury to this nerve m 
thy roid surgery becomes more important The 
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Fig 7 Summary of the relations of the inferior th> roid arter> to the recurrent 
laryngeal nerve in 31 cadaiers studied 


dissection to determine the relations of the 
superior laryngeal nerve shovNs that the nerve 
arises from the ganglion nodosum of the vagus 
(Fig 3), and, after a short course, divides 
into tw 0 branches, a small external and a large 
internal branch The external branch passes 
downward and mesialward and is finally 
distributed mainly to the cricoth> roid muscle, 
which 15 described (Exner, quoted by Jack- 
son-Coates, states that some of the fibers are 
distributed to the other constrictors of the 
larynx ) The internal branch passes medially 
and enters the larynx through the thyroh>oid 
membrane It is distributed to the mucus 
membrane of the larynx, and, as has been 
shown, to the mterarytenoid muscle already 
described It occasionally gives off an anas- 
tomotic branch to the recurrent laryngeal 
nerve The superior laryngeal nerve from its 
origin lies parallel to and in close proximity 
with the superior thyroid artery and its 
branches The surgical importance of this 
fact will be referred to later 

Our dissection further shows that the re- 
current laryngeals arise from the vagus at 
different levels on the two sides, on the nght 
(Fig 4) as the vagus crosses the subclavian 
artery, on the left (Fig 5) as the vagus crosses 
the arch of the aorta Both the recurrent 
laryngeal nerves ascend a little lateral to the 
groov e betw een the oesophagus and enter the 
lar>nx at the cricothyroid articulation A 
posterior view (Fig 6) of the larynx and 
trachea will show the relationship of the in- 


ferior thyroid arteries and recurrent lary ngeal 
nerves on both sides, the nerve a little farther 
from the tracheo-ccsophageal groove than 
usually described The figure on the left 
illustrates the positions of these structures, 
noting particularly the course of the inferior 
thyroid artery On the right side of this 
figure IS a reproduction of an illustration 
which appears frequently m textbooks on 
anatomy and surgery The anatomy thus 
depicted, is misleading, since it does not cor- 
respond to the actual anatomy nor to the 
usual descriptions of the course taken by the 
infenor thyroid arti nes 
The accompanying table (Fig 7), is a sum- 
mary of the relations of the inferior thyroid 
artery to the recurrent laryngeal nerve in the 
31 cadavers studied Our observations clearly 
indicate that there are no definite differences 
in the relations between the infenor thyroid 
artery and the recurrent laryngeal nerves on 
the right and left side, and, therefore, do not 
agree with the findings of Berlin and Lahey 

THE SURGICAL SICMFICANCE OF OUR FINDINGS 
The discussion of the surgical application of 
these findings m thyroid surgery, will be 
limited mainly to hTmostasis, because in the 
surgical treatment of the diseased thyroid 
gland, injury to the laryngeal nerves occurs 
probably most often in the attempt to ligature 
the thyroid arteries and in the control of 
hxmorrhage wnthin the capsule Very little 
reference is made in the literature to the injury 
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Fig 6 Posterior siew of (he ktyiu and trachea to shon' the anatomical rela 
tions of the laryngeal nerves (o the thyroid arteries A Accurate from dissec 
tioRs B inaccurate (as found in many anatomical and surgical texts) 


crico arytenoids, and the thjro arytenoids, 
which antagonize the cricothyroid, approxi 
mate the anterior one half of the vocal cords 
The posterior portions of the cords are ap 
proximated by the interarytenoid muscle 
This muscle lies in the posterior aspect of the 
larynx and crosses the space between the 
arytenoid cartilages The cncothy roid muscles 
are composed of two distinct sets of fibers, 
\ ertical and oblique As their name indicates, 
they control the change of position of the 
cricoid and thyroid cartilages and when m 
action lengthen and tense the vocal cords 
The last two muscles described are particu 
larly important m this study because of the 
danger to their nerve supply m the surgery of 
the thyroid 


RESULTS OF OUR STUDV 
In our study of the distribution of the 
superior laryngeal nerve, we found m the 
dissection of 19 larynges that the inter 
arytenoid muscle was exclusively innervated 
by the internal branches of the superior la 
ryngeal nerves in 18 specimens In only one 
specimen, the interarytenoid muscle received 
branches from both the internal branch of the 
superior and recurrent lary ngeal nerv es An 
anastomotic twig between the internal branch 
of the superior laryngeal and recurrent hryn 
geal was present in 3 specimens 

Because the interarytenoid muscle is ap 
parently innerv ated by the superior lary ngeal 
nerve, the possibility of injury to this nerve in 
thy roid surgery becomes more important The 
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Fig 10 Pissections of the neck, left side to show the relations of the 
laryngeal nerves, th>roid arteries and capsule of the gland 


trunk of the artery, but more often to one of 
Its branches, not onl> endangenng the recur- 
rent laryngeal nerve, but also produong less 
htcmostasis The extrafascial approach for 
the ligature of the inferior thyroid aTtcr>, 
de\ised by de Quervam and adopted by us, is 
also indicated in this figure In this method, 
the artery is tied at a point much farther from 
the gland, thereb> more accurately preserv- 
ing the nerve and giving more complete 
hamostasis The nerve is further presencd 
by avoidance of postoperative hemorrhages 
and hematoma vv hich might press on the nerv e 

CLINICAL SIGNIFICANCE 
According to Reinhoff, pre-operative affec- 
tions of the laryngeal nerves occur m from S 
to lo per cent of cases of simple and toxic 
goiters, whereas, m malignant goiters the in- 
cidence IS much higher The percentage of 
operative injuries to the recurrent laryngeal 
nerv ts v anes from i to 5 per cent and depends 
to a great extent on the ty pe of the case and 
the technique employed, as previousljr in- 


dicated Tor instance, injury to the recurrent 
laryngeal nerve may be sustained dunng the 
mere delivery of a substemal enlargement of 
the left lobe, because the left recurrent nerve 
curves over the arch of the aorta Thus, in a 
senes of cases of this type, there would prob- 
ably be a much higher incidence of injury to 
the recurrent laryngeal nerve than m the 
ordinary cases The more care used in 
hamostasis, the less danger there is of paresis 
of the recurrents Our dissections would in- 
dicate that the nerve w ould be more liable to 
injury' by' the intrafascial method of ligation 
of the artery According to de Quervam, 
injunes to the laryngeal nerves are more fre- 
quent m thyroid surgery when the gland has 
been previously operated upon 

Phonation, w hich is accomplished by the ap- 
proximation or adduction of the vocal cords, 
IS brought about, as previously deenbed, by 
the constrictor muscles of the larynx Because 
the interary tenoid muscle (one of this group) 
is supplied by the internal branch of the 
suptnor laryngeal nerve, and because the 
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cncothjroid muscle is supplied b> theexter 
nal branch of the superior lar>ngcal nerve, it 
would seem from our studv that an accident 
to the superior larjngeal, either at its trunk or 
to Its branches, might easil> explain man> of 
the postoperative disturbances to the voice 
Paralysis of the interarytenoid muscle, ac- 
cording to Jackson Coates, would cause a 
more or less complete aphonia, and a laryngo 
scopic examination would show on phonalion 
the vocal cords in contact in their anterior 
three fourths, with an open triangular space 
posteriorly (Fig 2 Ci) The front portions 
of the cords are brought together by the 
cnco arytenoid lateralis and the thy ro aiyte 
noids Paralysis of the cricothyroid muscles 
innervated by the external branch of the 
superior laryngeal nerve, according to Jack 
son Coates, would cause the voice to become 
w eak and rough and easily fatigued Laryngo 
scopic examination would show the cords to 
have a wavy outline and a flap, owing to the 
loss of tension If unilateral, the paralyzed 
cord lies at a lower level than the normal cord 
According to Judd recovery of the voice 
usually occurs following injuries to the laryn 


geat nerves and dyspncca also disappears be 
cause the normally functioning cord overcom 
pensates and approximates the afTected one 
Thus, the voice is restored, but usually in a 
lower pitch It is probable that the percentage 
of injuries to the laryngeal nerves following 
surgery of the thyroid gland is higher than 
statistics show Unless routine laryngoscopic 
examinations are made before and after 
operative procedure, one cannot be certain of 
the state of the function of the vocal cords 
Such examinations should not be omitted 

SUJIlfARX 

In conclusion, since Kocher called attention 
to the possibility of injury to the superior 
laryngeal nerve in thyroid surgery, and since 
other observers’ findings and our findings 
point to the fact that the interarytenoid 
muscle IS supplied by the internal branch of 
the superior laryngeal nerve, and since our 
dissections indicate that it is easy to injure 
the superior laryngeal nerve in the ligature of 
the superior thyroid artery, it is reasonable 
to condude that postoperative disturbance to 
the voice may occur from injury to this nerve 



NORDLAND THE LARYNX AND SURGERY OF THE THYROID 


459 


in thyroid surgery Further, because the 
recurrent laryngeal nerves occur anterior to 
the inferior thyroid arteries just as frequently 
on both sides, and because they penetrate 
the thjroid space a little farther from the 
tracheo-oesophageal groove than is usually 
described, therefore, to avoid injury to these 
nerves, extrafasaal ligation of the mfenor 
thyroid artery, according to dc Quervain, is 
more reasonable when ligation of this artery 
IS contemplated 
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A STUDY OF THE TENDON SHEATHS OF THE FOOT AND THEIR 
RELATION TO INFECTION* 

JIANUEL GRODINSK\ MD Omaha Nedraska 


Department of Anatomy Cnncseo 

I N a previous studj (GrodinsI^), 1929), 
eleven fascial spaces were demonstrated 
in the foot and leg by dissection and in 
jection methods, similar to those used b> 
Kanavel (1921) in his studies of the hand 
Since the present study is directlj correlated 
to the previous one, a brief resume of the lat- 
ter seems desirable 

There were found to be four median plan 
tar spaces which for convenience have been 
designated as Mr, M2, M3, and M4, begin 
ning at the surface Mi lies between the 
plantar aponeurosis and the flexor digitorum 
brevis muscle, Ms between the flexor brevis 
and quadratus plantai, M3 between the quad 
ratus plants and the tarsal and metatarsal 
bones and M4 deep to the adductor hallucis 
obliquis The other plantar spaces are a lat 
eral space deep to the abductor digiti qumti, 
a medial space deep to the abductor halluas 
and spaces along the lumbrical muscles There 
are two dorsal foot spaces subcutaneous and 
subaponeurotic Fmall> there is a medial leg 
space between the superficial and deep calf 
muscles brought into relation with the foot bj 
long flexor tendons behind the medial malleo 
lus, and a lateral leg space deep to the fascial 
sheaths of the peronei, the tendons of which 
extend behind the lateral malleolus toward 
the foot The boundaries of these spaces and 
the routes of spread from one to the other 
were determined, and incisions for draining 
them suggested 

The present stud> is an application of the 
same methods to the tendon sheaths Care 
ful dissections of fresh and preserved human 
material were made to determine the course 
and extent of the various tendon sheaths 
which have been described b> Porier and 
Rouviere (1912), and others further, these 
sheaths have been injected with paraflTm or 
gelatin to outline them better and particu 
larly to determine the routes of spread after 
rupture 

■Reviewed Ix/orc Netraslia Sectional Meeting af Ibe / 


(Uedicifle Latymity of Sebrastia 

DISSECTIONS 

There are fiv e groups of tendon sheaths in 
or related to the foot the sheaths of the flexor 
tendons of the toes, the sheaths about the 
long flexors behind the medial malleolus, those 
about the peroneal tendons behind the lateral 
malleolus, the sheath about the peroneus long 
us tendon in the depths of the foot, and finall) 
the sheaths of the extensor tendons on the 
dorsum of the foot and anUe (Figs i, 2) 

Sheaths of the flexor tendons of the iocs Care 
ful dissections of fresh and preserved human 
matena! show the distal limits of the sheath 
of the flexor hallucis longus tendon to bt, at 
or \er> close to the end of the tendon, m 
other words at the proximal end of the distal 
phalanx just bc>ond the intcrphalangcal joint 
The proximal extent of the sheath is found to 
be from 1 H to 2 centimeters proximal to the 
prominent part of the head of the first meta 
tarsal bone This corresponds to the necL of 
the bone or even to a point somewhat proxi 
mal to the neck {^i centimeter) As in the 
hand, the serous sheath is bound down to the 
sides of the phalangcj, and head of the meta 
tarsal bone bj a surrounding fibrous sheath 
which stops short of the proximal end of the 
serous sac leaving a small portion {f'2 to i 
centimeter) of the latter unprotected and 
more susceptible to perforation 

The short and long tendons of the second, 
third, fourth, and fifth toes are surrounded bj 
common serous sheaths which extend distallj 
almost to the insertions of the four long flex 
ors of these toes on the proximal ends of the 
terminal phalanges, just be>ond the distal m 
terphalangeal joints Their extension in the 
opposite direction is from i to centimeters 
proximal to the heads of the metatarsal bones 
or just about at the necks of these bones 
Here again the serous sheaths are bound down 
and protected b> surrounding fibrous sheaths 
except at their proximal ends where thej re 
main c’qjo'jed for about ^ to i centimeter 

icrKU College of Surgeons Omabn February 4 
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Shcaihs about the long flexors behind the vie 
dial tnallcolus The proximal end of the sheath 
of the flexor halluas longus tendon lies from 
K to 2 centimeters abo\e the tip of the me- 
dial malleolus This is about at the level of 
the upper border of the malleolus The distal 
end extends just beyond the crossing of this 
tendon b> that of the flexor digitorum longus 
muscle and is between 5 and 6 centimeters 
antero'inferior to the tip of the medial mal- 
leolus In about half of the specimens there 
was a communication between this sheath and 
that of the flexor digitorum longus at their 
point of crossing m the foot Porier and 
Rouxiere (1912) found this communication m 
two of seven specimens 



Fig 3 D-orsDJaleral\iewoFhuinan£ootandaTiUe, show 
ing serous sheaths of e'ctensor tendons 


The tendon of the flexor digitorum longus 
muscle lies anterior and superficial to that of 
the flexor hallucis longus Its sheath extends 
from the upper border of the medial malleolus 
(2 centimeters above the Up) to the point 
where it crosses the tendon of the flexor hal 
lucis longus in the foot The latter point lies 
about 4 to s centimeters antero-inferior to 
the point of the medial malleolus As stated 
above there is normal communication m about 
half the cases betw een the tendon sheaths of 
the flexor digitorum longus and flexor hallucis 
longus at this crossing In one specimen there 
was also a communication between the sheaths 
of the flexor digitorum longus and tibialis 
posterior at their proximal extremities 
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The tendon of the tibialis posterior muscle 
IS the most anterior of the three tendons 
behind the medial malleolus (having been 
crossed over bj that of the flexor digitorum 
longus in the lower third of the leg) The 
proximal end of its sheath lies 3 to 5 centi 
meters above the tip of the medial malleolus 
(3 centimeters in six of nine specimens) It 
extends distal!> almost to the insertion of the 
tendon on the tubercle of the navicular bone 
to 3 centimeters anteroinferior to tip 
of medial malleolus) It occasionall> com 
municates with sheath of flexor digitorum 
longus at upper extremitj (one specimen) 
Malleolar sheaths of the peroneus longus and 
bre' IS These tendons hav e a common serous 
sheath which branches distallj into two divi 
sions, one for each tendon The proximal end 
of the common sheath lies from 3 to 6 centi 
meters above the tip of the lateral malleolus 
Distall>, the brevis divnsion (which lies an 
tenor to the longus) of the sheath extends a 
variable distance toward the insertion of the 
tendon on the base of the fifth metatarsal 
bone In half the specimens, it extended to 
or almost to the insertion, and in the other 
half It extended to a point about midwa} be 
tween the tip of the malleolus and the in 
sertion Distall> the longus sheath ends 
obliquelj, extending farther into the foot on 
the deep side than on the superficial side 
Superficiallj it ends where the tendon bends 
sharply to enter the foot This point is 2 to 
3 centimeters posterior to the base of the 
fifth metatarsal bone, or 3 to 4 centimeters 
antero inferior to the tip of the lateral mal 
leolus There is an occasional communication 
between the malleolar and plantar sheaths of 
the peroneus longus tendon (one in seven) 
Poner and Rouviere (1912) state that this 
communication is frequent 
Plantar sheath of the peroneus longus The 
proximal portion of this sheath was in con- 
tact on Its deep side with the distal end of 
the malleolar sheath of the peroneus longus 
tendon in three of seven specimens In the 
remaining specimens the distance between the 
deep portions of the sheaths varied from 
to I centimeter In one case there was a 
communication betw een the sheaths Distall> 
the plantar sheath extends almost to the in 


sertion of the tendon on the first cuneiform 
and the base of the first metatarsal bone The 
serous sheath is inclosed in an incomplete 
fibrous sheath derived from the long plantar 
ligament and tibialis posterior tendon It is 
crossed b> the lateral connective tissue boun 
datj of the median plantar spaces 
Lxlensor tendon sheaths The tendon sheath 
of the extensor hallucis longus muscle extends 
proximally i to 2 centimeters above the line 
joining the tips of the malleoli Distall) it 
ends 4 to 6 centimeters below this line This 
point IS opposite or a little proximal to the 
base of the fifth metatarsal bone The sheath 
of the extensor digitorum longus tendon ends 
proximall) to 3 centimeters above the 
mtcrmallcolar line and (hstall> 3 to centi 
meters below this line The latter point is 2 
to 4 centimeters above the base of the fifth 
metatarsal bone The sheath of the tibialis 
anterior tendon extends the farthest proxi 
mall> of an> of the sheaths of the extensor 
tendons, 4 to $h centimeters above the inter 
malleolar line Pistally it ends 1^- to 5 centi 
meters below this line 

I\JFCTJOS EVJFRlilESTS 
Inascricsofsixt) four injections, two tj-pes 
of material were used parafim colored wath 
Sudan III and gtlatin colored with mdia ink, 
the latter being the most satisfactor> Both 
fresh and preserv cd human matenal w ere used 
with similar results *1 he injections were made 
with a Luer sjnnge and needle, the pressure 
being controlled b) the volume used Allwere 
made through the unbroken skm to minimize 
leakage around the needle but, in some speci 
mens, the sheath was first exposed a little 
distance awaj from the proposed point of 
puncture to insure its injection In some cases, 
the masses were confined within the sheaths 
injected, thus confirming their outline and ex 
tent as determined bj simple dissection In 
others, sufficient pressure was used to rupture 
them, the masses spreading into adjacent ten 
don sheaths, or fascial spaces, or both This 
was done to determine the possible routes of 
extension from the tendon sheaths m cases of 
infection of these sheaths 

Pxlension from the sheath of the flexor tendon 
of the great toe This sheath was found to be 



GRODINSK.Y THE TENDON SHEATHS OF THE FOOT 


463 


very strong and was ruptured m only one- 
third of the cases injected, the mass m the 
remaining specimens being confined within 
the sheath (Fig 3) About 3 to 4 cubic centi- 
meters of solution were necessary to fill the 
sheath completel> and the rupture occurred 
upon injecting an additional amount under 
increasing resistance In every case that rup- 
tured, the break occurred at the proximal end 
where the serous sheath loses its protective 
fibrous covering The mass extended a vari- 
able distance proximally along the tendon of 
the flexor hallucis longus, in some cases be- 
yond the point of crossing by the flexor digi- 
torum longus and under the medial annular 
ligament into the medial leg space In some, 
sufficient volumes were used to extend through 
the medial plantar septum into the median 
plantar spaces (M2 and M3) 

An infection starting in the sheath of the 
flexor tendon of the great toe will therefore 
probably remain localized within that sheath 
until a sufficiently high pressure is attained 
to rupture it When the break occurs, it will 
almost surely be at the proximal end with ex- 
tension of the infection along the tendon 
toward the medial side of the ankle and the 
medial leg space, or into the median plantar 
spaces M2 and M3, or m both directions 
Extension from the sheaths of the flexor ten- 
dons of the second, third, fourth, and fifth toes 
It required about 2 to 3 cubic centimeters of 
solution to fill each of these sheaths complete- 
ly With larger \olumes there was increas- 
ing resistance and finally rupture and loss of 
the resistance (Figs 4, 5) In all but one 
specimen the rupture occurred proximallj, 
demonstrating that as in the case of the great 
toe, the proximal end, unprotected by the 
fibrous outer sheath, is the weakest point 
The single exception was in an injection of 
the fifth toe which was confined for the most 
part to the sheath but which had broken 
through one small area on the plantar surface 
over the second phalanx In every case of 
rupture, the spread was into one or more 
of the median plantar spaces, Mi, M2 and 
M3 (aboxe described) The extension was 
into Mi m 85 per cent, into M2 m 85 per cent, 
into M3 m 92 per cent, and into all three in 
77 per cent The spread into Mi was con- 



Fifi 3 Plantar view showing spread of injection mass 
from ruptured serous sheath of Tong fletor tendon of great 
toe 

fined in many specimens to the compartments 
adjacent to the tendon concerned but m some 
(where a greater volume was used) the entire 
space was filled M2 and M3 were more or 
less completely filled depending upon the vol- 
ume used Where the median plantar spaces 
were completely filled, the commonest exten- 
sions from Mi were subcutaneously medially 
and laterally, and along the digital nerves 
into the subcutaneous interspaces From M2 
the usual breaks were into the lumbncal spaces 
and through the medial wall around the cross- 
ing of the long flexor tendons or along the 
plantar structures (nerves and vessels) M3 
also commonl> ruptured through the medial 
wall to the crossing of the long flexors and to 
the medial side of the calcaneous The other 
common spreads from M3 were into the lum- 
bncal spaces, M4, and the dorsal subap- 
oneurotic space In addition it must be 
remembered that extensions from Mi to M2, 
Ma to M3, and vice versa are very common, 
so that no doubt m these specimens the spaces 
were sometimes filled b> extension from ad- 
jacent spaces as well as directly from the 
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Fig 4 lUatat Niew sbowiog spread of in)ect)on mass 
from ruptured *erous shea lb of flexor tendoas ot tbitd toe 

tendon sheaths These extensions correspond 
almost identically ^nth those determined in 
mv previous study on the fascial spues 
(19491 

These injections pro\e, I think, that when 
sheaths of the second, third, fourth and fifth 
toes rupture thev do so proximally and that 
in o\ er 75 per cent of the cases all the median 
plantar spaces are insolved with the usual 
spread from these spaces secondarily These 
sheaths, when infected, will probably likewise 
rupture proxiioally with extension of the jn 
fection into one or more of the median plantar 
spaces Mi, Ms, and M3 

Extension from the malleolar sheath oj the 
fexor } alUuis longns tendon In almost every 
case where the sheath ruptured, the break oc 
curred at either the protimal or distal end or 
both, the first and last being the most com- 
mon (Fig 6) Probably this was due to the 
fact that the rest of the sheath had the pro 
tection of the annular ligament as well as the 
fibrous walls of the canal through which the 
tendon passed, deep to that ligament Proxi 
mally the mass extended a variable distance 


into the medial leg space, being cither con 
fined to the lateral side of that space within 
the fascial sheath of the flexor hallucis longus 
muscle, or rupturing through and spreading 
o\er the entire space between the superhaal 
and deep calf muscles Dislally the mass ex 
tended around the crossing of the long flexors 
and 1 \ anable distance along the tendon 0! 
the flexor hallucis longus, even so far as to 
surround the distal sheath of that tendon 
(flexor sheath of the great toe) In some cases, 
m the region of the crossing of the long flexors, 
the mass broke through the medial wall of the 
median plantar spaces into Mz and M3 The 
extensions from the proximal and distal ex 
tremiiies of the sheaths were therefore similar 
to those from the injections made outside 
these sheaths as described in the ptcMOUS 
paper (Grodmsks, 1929) In about 50 per 
cent the mass had passed into the sheath 
of the flexor digitotum longus, apparently 
through a normal communication at their 
crossing 

It IS probablp, therefore, that on infection 
starting in the sheath of the flexor hallucis 
longus ttndon will extend, proxided the sheath 
ruptures, into the medial leg space, into the 
other sheaths behind the medial malleolus, 
along the tendon into the great toe, or Imall) , 
into the median plantar spaces, m the order 
named 

Extension from the vialleolar sheath of tfe 
flexor digiloriim longus tendon In the cases m 
which this sheath ruptured, the proximal end 
was \n\nl\ed vn cscry case and both ends in 
about 20 per cent (Fig 7) In no case did the 
rupture occur through the body of the sheath 
which was protected by the annular ligament 
The extension proximally was into the medial 
leg space, being confined within the fasi-ial 
sheath of the muscle m some cases and spread 
over the entire space m others The distal 
extension was around the crossing of the long 
flexors, along the flexor hallucis longus tendon 
toward the great toe and through the medial 
wall of M2 and Mj into those spaces These 
extensions were again similar to those from 
injections made outside the tendon sheath xa 
described m the previous paper (Grodinskv, 
1929) In 30 per cent, the mass had entered 
the tendon sheath of the flexor iiallucis longus 
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Tjg s Sagittal section through third toe showing spread of injection mass from 
ruptured serous sheath of its flexor tendons 


at the point of crossing, apparently through a 
normal communication In a few cases, the 
injection had entered the tibialis postenor 
tendon sheath through a normal communica- 
tion or a break at the upper extremities of the 
sheaths In one instance, there w as also evi- 
dence of a communication between these two 
sheaths at the low er border of the malleolus 

An infection starting in the tendon sheath of 
the flexor digitorum longus w ill therefore prob- 
ably spread, provided the sheath ruptures, in- 
to the medial leg space, into the other sheaths 
behind the medial malleolus, to the crossing of 
the long flexor tendons, along the flexor hal- 
luas longus tendon toward the great toe and 
into the median plantar spaces M2 and M3, in 
the order named 

Extension from the malleolar sheath of the 
tibialis posterior tendon Here the rupture 
occurred at both extremities with equal fre- 
quency (Fig 6) The rest of the sheath, pro- 
tected by the annular ligament, did not rup- 
ture in any case The extension proximally 
was into the medial leg space for a vanable 
distance, a^ain being confined within the fas- 
cial sheath of the muscle in some instances, 
and spreading over the entire space m others 
Distally the spread occurred subaponeuroti- 
callj and subcutaneously over the dorsum and 
medial side of the foot In one case the mass 
spread over the crossing of the long flexors and 
broke through the medial wall of M2 into that 
space There were no communications with 
the other sheaths behind the malleolus m this 
senes 


An infection starting in the sheath of the 
tibialis postenor tendon will probably spread, 
provided the sheath ruptures, to the medial 
leg space and over the medial side and dorsum 
of the foot 

Extension from the malleolar sheath of the 
pcroneus longus and brevis tendons Again the 
rupture usually occurred at the extremities, 
where the sheath was unprotected by the an- 
nual ligament (Fig 6) By far the most fre- 
quent point of rupture was at the proximal 
end, with a spread into the lateral leg space 
deep to the fascial sheaths of the peronei The 
brevis division of the distal extremity ruptured 
in a few cases with a subaponeurotic spread 
limited to the area of insertion of the tendon 
More frequent was the distal break of the 
longus division with extension along that ten- 
don, deep to the lateral plantar space but sep- 
arated from that space by its fascial floor In 
a few cases, the extension continued across the 
gap betw een the malleolar and plantar sheaths 
of the longus tendon and passed into the foot 
external to the latter In others the mass had 
continued from the malleolar into the plan- 
tar sheath through a normal communication 

An infection starting in the malleolar pero- 
neal sheath will, therefore, probablj spread, 
provided the sheath ruptures, proximally into 
the lateral leg space, and distally into the 
depths of the foot either by rupture of the 
sheath or through a normal communication 
between it and the plantar sheath A less com- 
mon spread would be subaponeurotically over 
the insertion of the peroneus brevis tendon 
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Fis 6 Plantar VKV shoeing; spr«aO of injccitoQ mass 
from ruptured aerous sheaths of tibialis posterior fle-w 
haUucis lonirus and peroneal tendons 
Fig 7 Plantar view showing spread of injection mass 


from ruptured tirous sfieaiK of flexor digitorua longus 
tendon 

Fig 8 Dorsolateral Mew showing »prrad of injection 
mass from ruptured serous sheaths of extensor tendons 


£xfc»ston/rpjK the plantar sheath of the pero 
neus longus tendon In every case m which 
the plantar and malleolar sheaths commtini- 
rated, the mass extended into the latter and 
spread from there in the usual manner (Fjg 
6) Aside from this, the commonest spread 
occurred by rupture through the distal end of 
the sheath into the plantar spaces hl3 and 
Ma Ne‘\l m frequency were the ruptures 
pto^imally with subaponeurotic infiltration 
below the lateral malleolus Breaks through 
the body of the sheath, which is well pro 
tected by the long plantar ligament, were 
\ erv mfrequt nt 

Infictions starting in the plantar peroneal 
sheath (c rused b> deep nail wounds, etc ) will 
therefore probably remain localized at first m 
the depths of the foot, either confined •wilhm 
the tendon sheath or also in the deep median 
spaces, M3 and M4 from where further spread 
along the usual channels may occur second 
arily There may also be a subaponeurotic m 
liltration below the lateral malleolus and, m 


those cases m which there 15 a normal com 
mumcation, a spread mto the malleolar sheath 
with secondary extensions from there 
Extension from the siieaihs of the extensor 
tendons Since all three of these sheaths are 
confined to the region of the ankle and since 
the bodies of these sheaths are more or Ie«s 
protectexl by the annular ligament, we would 
expect them likewise to rupture at the proxi 
mal or distal extremities or both The in 
jection experiments confirm this (Fig 8 ) 
The most common ruptures were proximally 
leading to subaponeurotic infiltrations which 
spread a varnble distance up the leg, deep to 
the fascial sheaths of the respective musdcs., 
but with a definite tendency to remain local 
ized in the region of the break Almost as 
frequent were the luptures at the distal or 
bothends Distallv, the infiltrations w ere aho 
subaponeurotic along the tendons and with a 
definite tendency to remain localized Less 
frequent sites of rupture were between the 
two portions of the annular ligament (liga- 
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mentum transversum cruris and ligamentum 
cruciatum cruris), where again the serous 
sheaths are unprotected 

Infections starting in the e'^tensor sheaths 
will therefore tend to be localized within these 
sheaths or in addition within subaponeurotic 
infiltrations at the proximal and distal ends 

INCISIONS rOR DRAINING THE TENDON 
SHEATHS 

It should be recalled that structurally the 
serous tendon sheaths are completely closed 
sacs with visceral and parietal layers which 
are m continuity on the deep side of the ten- 
dons much as the visceral and parietal layers 
of the peritoneum are in forming the mesen- 
teries fPorier and Rouviere, 1912) fFig 9) 
Between these reflections the nutrient vessels 
enter the tendons In the case of the digital 
sheaths, howe\er, the mesotendons have been 
reduced in extent so as to be confined to the 
regions of the vincula which connect the su- 
perficial and deep tendons to bone and to 
each other ('Treves, 1927, Piersol, 1923) 
Similarly in the case of the sheaths of Uie 
long flexor tendons behind the medial mal- 
leolus, the mesotendons are found only at 
the extremities, extending in a posteromedial 
direction The mesotendon of the common 
peroneal sheath (malleolar) extends from the 
upper extremity of the sheath to the lower 
border of the malleolus, lying at the postero- 
lateral side of the tendons That of the plan- 
tar peroneal sheath is confined to the distal 
third of the sheath on the deep side and to 
the proximal third on the lateral side On 
the other hand, the sheaths of the extensor 
tendons have mesotendons extending the en- 
tire length of the sheaths and lying at the 
posterolateral side of the tendons In drain- 
ing the serous sheaths, therefore, one should 
exerase the greatest care to open them from 
the side opposite the mesotendons (the super- 
fiaal side in most cases) and furthermore, not 
to lift the tendons completely out of their 
sheaths and thus destroy their blood supply 
coming in from the depths The visceral and 
parietal layers also become continuous at their 
proximal and distal extremities As the ten- 
don moves, the movement is between the 
serous surfaces of these layers and there is 




Fig g Cross section through distal end of first phalanx 
of great toe, showing relation of v isceral and panetal la> ers 
of the serous sheath of its long flexor tendon 


sufficient redundancy of the folds at the ex- 
tremities to allow telescoping in at one end 
and out at the other, or vice versa 

As previously described, the digital serous 
sheaths are protected externally by fibrous 
sheaths except at their proximal extremities, 
the plantar peroneal serous sheath is incom- 
pletely inclosed in a fibrous investment de- 
rived from the long plantar ligament and the 
tibialis posterior tendon, and the serous 
sheaths of the tendons m the ankle region are 
incompletely covered by the annular liga- 
ment In addition, the tendon of the flexor 
hallucis longus muscle m its course under the 
annular ligament passes through a fibrous 
canal deep to the posterior tibial nerve and 
vessels In draining the serous sheaths, these 
fibrous coverings must necessanlj be incised 
first 

Two factors must be considered in the sur- 
gical treatment of infections of the tendon 
sheaths first, drainage of the involved 
sheaths, second, drainage of any fascial 
spaces which ma> be secondarily affected 
Inasions for draining the latter have been 
suggested on an anatomical basis in the 
earlier paper (Grodmsky, 1929) For the 
most part, as already suggested the tendon 
sheaths are best approached by incisions 
directl> over them For the digital sheaths, 
the skin incision should begin just proximal 
to the distal inteiphalangeal joint and con- 
tinue to or almost to the neck of the meta- 
tarsal bone The outer fibrous sheath is ex- 
posed over the proximal or middle phalanx 
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and a small incision made through it The 
serous sheath is then incised at that point and, 
if pus is obtained, opened its entire length by 
following a probe both wa>s Instead of one 
continuous incision through the fibrous and 
serous sheaths, separate incisions ma> be 
made o% er the middle and proximal phalanges 
and the head of the metatarsal bone, skipping 
the mterphalangeal and metatarsophalangeal 
joints and thus preventing prolapse (as sug- 
gested m the hand bj Kanavel, 1921) There 
is so little of the tendon sheath on the distal 
phalanx that it is hardl> necessary to extend 
the incision bejond the distal end of the 
middle phalanx The lateral incisions recom- 
mended b> Kanavel for similar conditions m 
the hand offer little advantage m the foot 
since the web extends to the proximal inter- 
phalangeal joint and the sheath over the 
second phalanx is the onl> part in the free 
portion of the toe Furthermore since the 
second phalanx is lifted off the floor, the 
question of plantar scar on it is unimportant 
Infections of the long flexor tendon sheaths 
should be drained bj incisions dircctl> over 
them behind the medial malleolus This is 
best accomplished b) a small incision over the 
point of greatest localization in order to iden- 
tify the sheath and then following down its 
whole length, a probe being used as a guide 
It will be necessary to cut the annular liga- 
ment m this incision but any thing short of 
this will give insufficient drainage and the cut- 
ting of this ligament, in my opinion, leads to 
no serious loss of function The postenor tib 
lal V essels and nerv e must be carefully sought 
for and preserved in making these inasions 
because of their superficial position, particu- 
larly m opening the sheath of the flexor hal 
lucis longus tendon which lies just deep to 
them within its fibrous canal, the roof of 
which must also be incised 

The common peroneal tendon sheath is 
opened by an incision parallel to it just behind 
the lateral malleolus Here again the lateral 
annular ligament is cut and the sheath opened 


its full length (both divisions mfenorly), using 
a probe as a guide The peroneal artery lying 
just postenor to the sheath should be pre 
served Where there has been a spread 
through a normal communication or break 
into the plantar sheath, the latter should be 
opened also This is best accomplished by ex- 
posing and opening its proximal end, intro 
ducing a hxmostat distally within the sheath 
and spreading the blades apart, thus elimi 
nating the incision through the plantar sur 
face and through all the lay ers of muscle wnth 
resulting poor drainage and plantar scar If 
this sheath is being opened independently of 
the malleolar sheath, the proximal end may be 
found at the lateral border of the abductor 
digit! quinti muscle 2 to 3 centimeters poste 
nor to the base of the fifth metatarsal bone 
If It IS necessary to dram the median plantar 
spaces (Mz, M3, and M4), this is best accom 
plished by a medial incision along the anterior 
surface of the first metatarsal bone, lifting up 
the abductor hallucis and flexor hallucis longus 
and brev is muscles to reach the medial wall of 
these spaces, and then plunging a forceps at 
the proper level into the space involved (as 
desenb^ m my earlier paper, 1929) In the 
latter case, the distal extremity of the plantar 
peroneal sheath can be opened through M3 
The sheaths of the extensor tendons are 
drained by incisions directly over them and 
extending their entire length, cutting through 
the anterior portion of the annular ligament 
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T he subject matter of this paper covers 
first, a bnef survey of the studies of 
calcium metabolism m pregnancy that 
are to be found m the literature to date, 
second, a consideration of the present day 
view of biologists as to the chemical nature 
and physiological importance of calcium in 
the human, economy, and third, the presenta- 
tion of findings m a group of pregnant and 
parturient women, based upon these more 
recent biological concepts 
There are two reasons for a complete recon- 
sideration of this subject First, calcium 
evidently plays an important rble m the 
metabolism of pregnancy, and the under- 
standing of this rdle is far from complete 
Second, the conception of the ph>siology of 
calcium m the animal body has changed in 
recent years This new concept of the chem- 
ical nature of this element m the body has not 
as >et been applied to the metabolic problem 
presented by obstetric phenomena 
An absorbing field for study and con- 
jecture has long been presented to chemists 
and clinicians m such questions as the dram 
upon the maternal supply of calcium dunng 
pregnancy, the influence of toxemia upon cell 
wall permeability to calaum and other im- 
portant elements, or conversely the part 
played in the production of toxemia by 
alterations of the penneabiht> of body mem- 
branes due to fluctuations m calcium, the 
effect of lactation upon the calcium balance 

PREVIOUS STUDIES 

The studies that have been made in the 
field of pregnancy and parturition ha\e been 
confined to determinations of the total calaum 
in the blood serum of mother and fetus It 
wall be w ell to mention several of these In a 
study of the blood serum and ash of mother 
and fetus, K v Oettingen states that there is a 
preponderance of calcium and phosphorus in 
the ash of the human fetus, and that these 


two substances are present in higher pro- 
portion in the fetal than in the maternal blood 
One would expect from this phenomenon a 
dram upon the calcium stores of the pregnant 
woman While not all investigators are 
agreed, the majority report a definite decrease 
in the calcium content of the maternal blood 
serum Deschamps, after studying a senes of 
patients sums up the matter as follows 
“We can conclude that during all the course 
of pregnancy, the calcium levels remain within 
the limits considered normal However, in 
the last month of pregnancy, the levels are 
grouped near the inferior limits of the normal, 
some even are slightly below ” 

We have not found m the literature refer- 
ences to calcium determinations m the human 
being during parturition 
Turning to the puerperal period, we find 
that m a review of the literature of blood 
calcium determinations in the puerperium and 
m a summary of his own work, V J Harding 
states “ Figures on the level of blood calcium 
m the puerperium in women are scanty 
DeWesselow shows a slightly lowered range 
of calcium values from the third to the 
eleventh day postpartum, while Handelman, 
Rose, and Sherwm give slightly higher figures, 
but still within normal vanations The 
average serum calcium value of 136 cases on 
the tenth day postpartum is 9 7 milligrams 
We could not possibly draw the conclusion 
that the production of a large amount of milk 
affected the level of the blood calaum The 
figures of the five highest lactatmg women are 
withm the usual normal range and are a little 
abow the general average The low est calcium 
values are found in the women of the low 
lactatmg group It appears difficult to 
nuse the serum calcium by parathyroid ex- 
tract during lactation ” 

In the toxaemias of pregnancy there has 
been little more than conjecture as to the role 
of calcium Halverson, Mohler, and Bergeim 
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(7) found m the pernicious \onuting of preg- 
nancy that the serum calcium was normal, 
while excretion of calcium, ammonia, and acid 
was \ery high After alkali administration, 
there was an immediate drop in the calcium 
excretion A similar rapid decrease in acidity 
and ammonia was noted Apparentl) calcium 
excretion increased with an excessixc acid 
production 

A theory as to the possible part pla>ed by 
calcium m the toxemia of late pregnancy is 
set forth by Wodon, who states “Study of 
statistics published dots not permit of the 
recognition of a hjpogljc'cmic quality in 
eclampsia But if the calcium total does not 
vary greatly, it is not the same with the ionic 
calcium In fact, the mineral elements which 
enter into the composition of the body fluids 
do not < xert their action unless they are in a 
state of 10ns Rona has pros cd that the 
quantity of calcium ions depends upon the 
intensity of the acid reaction of the medium, 
that IS with the concentration of H ions m the 
medium Most authors find m eclampsia 
a decompensated acidosis, that is to say, an 
abnormally increased concentration of hydro 
gen ions There will be then also ionic 
hypercalcjemia ” 

Such statements lead naturally to a brief 
discussion of the present dav view of the 
physiology of calcium in the human economy 

PH\SIOLO( ICAL CONSIDERATIOVS 

The importance of calcium m the mam 
tenance of normal cellular activity is probably 
due to its regulatory influence upon the per 
meability of living membranes Jlamtenance 
of the normal permeability of the surface 
membrane of the cell is essential to life and 
normal function, inasmuch as the permeability 
determines the exchange of materials between 
the interior and exterior 

Under ordinary resting conditions such 
membranes are impermeable to colloids and 
crystalloids, a state obvaously incompatible 
with life, for it is essential that such substances 
as glucose and ammo acids gam entrance to 
the cell and that waste products be excreted 
It IS clear that physiological variations in 
permeabihty must occur McClendon has 
demonstrated that muscular contraction is 


■issociated with an increased permeability to 
electrolytes, simiJxr phenomena have been 
shown to occur during functional changes in 
other ceils 

The influence of inorganic ions, particularly 
sodium, potassium, and calcium on the per 
mcabiiity of cell membranes is well known, 
normal pcrmeabiliU is dependent to a consid 
crable degree on the presence of a normal 
balance between these elements m the fluid 
bathing the cell Calcium definitely dimin 
ishes permeability , m fact, Loeb attributes 
the general inhibiting action of the calcium 
ion to this phenomenon This important fact, 
long recognized by physiologists, has not re 
ccivcd the consideration by clinicians which it 
deserves 

It is obvious that marked functional de 
rangements may attend an alteration in the 
normal permeability of cell membranes which 
may m turn, be duo to some disturbance of 
the inorganic ion balance This problem has 
been studied by Kahn and Pick and by 
Andrews and Carter m relation to the cardiac 
mechanism and by Petersen m tuberculosis 
and other conditions 

An investigation of calcium metabolism 
must include more than the estimation of its 
intake, output, and concentration m the 
blood Knowledge of the chemical state of the 
calaum in the blood and tissues is essential to 
the proper understanding of the manner in 
which the calcium balance is disturbed by dis 
ease This subject is quite involved and there 
IS still much to be learned concerning it Cer 
tarn facts, how ev or, hav e been rather definitely 
established 

The normal scrum calcium concentration is 
from 9 to II milligrams per 100 cubic centi 
meters Physiologically this exists in two 
states, termed “diffusible” and “non diflus 
ible ” The diffusible fraction is that portion 
which is capable of passing through the 
capillary walls and cel! membranes, the non 
diffusible normally can not, being bound m 
some wav to the plasma proteins (the belief of 
most investigators) In a prc\ lous com 
mumration bv one of us (AC) the normal 
figures for diffusible calcium were found to be 
4 5 to 5 5 milligrams per 100 cubic ccnti 
meters, the non diffusible calcium being 4 7 to 
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5 75 milligrams per loo cubic centimeters 
These findings are in agreement with those 
of Halverson and Bergeim, Pincus and 
Kramer, Neuhauser and Pincus, and Upde- 
graff, Greenberg and Clark, ^\ho found the 
diffusible calcium to be from 45 to 50 per cent 
of the blood serum calcium In addition, a 
portion of the total calcium, estimated at 
about 20 per cent probably exists in ionized 
form, the remainder being un-ionized 

In view of these facts it is natural to expect 
that the pharmacological properties of the 
various calcium states ('the diffusible, the non- 
diffusible, the ionized, and un-ionized) must 
be quite different The production of a calcium 
effect IS dependent not so much upon the level 
of calcium in the blood as upon its distribution 
m the blood and tissues This may perhaps be 
best expressed by the ratio of the diffusible to 
the non-diffusible, and of the ionized to the un- 
ionized fractions The ionized and un-ionized 
fractions cannot be satisfactorily determined 
by present methods 

The partition of calcium in the blood 
stream ma> be illustrated by the following 
equation 

Total seruml « » ut 1 1 fNoa diffusible 

calcium 1 = Diffusible calcium +[ 

9 to II rmlli 4 S to 5 s milh 4 7 to s 7S milli 
grams grams grams 

r Ionized“2 milligrams? Un ionized 
2 Un ionized? 

It can readily be seen that alterations in 
these ratios may occur w ithout any change in 
the amount of serum calaum That this 
actually is the case has been demonstrated in 
experimental anaphylaxis by Brown and 
Ramsdell and by one of us (A C 4), in atopic 
disorders and in some cases of pulmonary 
tuberculosis Shelling and Maslow have 
demonstrated that, following the addition of 
citrate to serum tn vitro and tn jtvo, practically 
all the calcium becomes diffusible, the total 
serum calcium le\el being unaltered 
There are two ways m which the diffus- 
ibihty of calcium may be estimated (1) by 
ultrafiltration or dialysis through an artifiaal 
membrane, (2) by the demonstration of the 
calcium content of cerebrospinal fluid The 
latter method has been attacked by some in- 
\estigators on the ground that the cerebro- 


spinal fluid has not been definitely proved to 
be a protem-free filtrate of blood plasma 
This question is be>ond the scope of the 
present discussion and has been gone into 
more fully m a pre\ious communication (3) 
There appears, however, to be justification for 
considering the spinal fluid calcium to be the 
diffusible fraction of the blood serum calcium 
On the other hand, it must be realized that 
the diffusibihty of calcium m the body, like 
that of any constituent of the blood, depends 
upon two variable factors, first, the chemical 
state of the element in the blood stream, and 
second, the permeabilit> of the capillary walls 
and cel! membranes 

When ultrafiltration or dialysis is employed 
to determine the diffusibihty of calcium the 
influence of the state of permeability of the 
living membranes is disregarded Until more 
IS known concerning the exact nature of the 
non-diffusible fraction of the blood calcium the 
ultrafiltration method cannot be accepted as 
furnishing correct information regarding the 
distribution of calcium m the tissues, particu- 
larly m conditions which are apparently asso- 
aated with alterations in cell permeabilitj 
Under normal conditions, however, the figures 
obtained by the two methods are practically 
the same 

METHOD OF STUDY 

This study consists m the determination of 
the calcium content of blood serum and of 
spinal fluid m a number of obstetric patients 
The specimens were collected simultaneously 
at varying periods of pregnancy and parturi- 
tion While the cases reported present quite a 
diversity of conditions, they may be placed in 
five groups early pregnancy, late pregnancy, 
toxjemias of pregnancy, first stage of labor, 
and second stage of labor 

The calcium content of the blood serum is 
represented by the “total” (T) calcium, the 
calcium content of the cerebrospinal fluid is 
termed “diffusible” (D) calcium, the differ- 
ence between the total and diffusible is termed 
non-diffusible (ND) calcium The values are 
all expressed in milligrams per loo cubic 
centimeters 

The calcium determinations were made b> 
the Clark-Collip modification of the Kramer- 
Tisdall method (5) 
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TABLE I — THE TOTAL SERUM CALCIUM THE 
DIFFUSIBLE AND NON DIFFUSIBLE CAL- 
CIUM AND THE R \T10S OF DIFFUSIBLE TO 
NON DIFFUSIBLE AND TO TOTAL CALCIUM 
IN PATIENTS DURING PRCGNANC\ LABOR, 
AND IN THE LATE TON^EMIAS 



The pertinent data are presented in Tables I 
and II The patients ha\c been grouped under 
fi\e headings (i) normal early pregnancy — 
before 4 months, (2) normal late pregnancy — 
after 4 months, Cy) normal labor, first stage, 
{■4) normal labor second stage, (5) comph 
cations of pregnancy including nephritis, 
pre eclamptic and eclamptic toxxmias, hyper 
thyroidism, abortion, miscarriage, and poly- 
hydramnios 

For purposes of emphasis, in the following 
presentation of data, the findings arc also con 
sidered under the headings of (i) serum cal 
cium, (2) diffusible calaum, (3) non diffusible 
calcium, and (4) ratio of diffusible to non 
diffusible calcium 

Sentm calctutn Of 5 patients in early preg- 
nancy the serum calcium was within the 
normal limits of 9 to ii milligrams per 100 
cubic centimeters m3 In 2 patients the 
figures were above normal (112,11 59) 

Of 10 patients m late pregnancy the serum 
calcium was within normal limits in 7 In 3 it 
was below normal (8 02, 8 29, 8 79) 

In 12 of 21 patients in the first stages of 
labor the serum calcium was within normal 
limits It was below normal in 7 cases (7 2 — 
8 97) only one being below 8 milligrams per 
100 cubic centimeters Figures above normal 
were found m two cases (ii 10, ii 16) 


TABLE II — THE TOTAL SERUM CALCIUM, THE 
DIFFUSIBLE AND NOV DIFFUSIBLE CAL 
CTUM, AND THF RATIOS OF DIFFUSIBLE TO 
NON DIFFUSIBLE AND TO TOTAL CALCIUM 
IN COMFLICATIOVS OF PREGNANCV 
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In 3 patients in the second stage of labor 
the scrum calcium values were within normal 
limits 

The individual figures in the complications 
of pregnancy are shown m Table II It is m 
tcrcsling to note that in the 7 patients with 
eclamptic, pre eclamptic, nephritic and thv 
roid tOTTmia, the serum calcium values were 
above normal (1135 — 155) m all but one 

(*o 5) , 

Diffusible calcium Considering the normal 
figures for spinal fluid calcium to be 4 5 to 5 S 
milligrams per 100 cubic centimeters, normal 
values were found m 4 of 5 patients m early 
pregnancy A figure above normal was found 
in one patient (5 71) 

Of 10 patients in late pregnancy the 
diffusible calcium was within normal limits m 
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TABLE in —AVERAGES OF CALCIUM VALUES 


OBTAINED IN EACH GROUP 


Condition 

Serum 
calcium* 1 

Diffusible 

calcium 

Non-diff 

calcium 

Ratio 

D/NDt 

Early pregnancy 

lo 6i 

5 08 

S S3 

g6 6 

Late pregnancy 

9 45 

5 34 

4 *0 

139 S5 

Labor — ist Stage 

9 6i 

S 6d 
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f6> a 

Labor — and stage 

lo j 3 

S 60 , 

4 83 , 

jao 7 

Toxiemias 

12 36 

4 74 

, 61 

63 14 


Calcium values expressed m rmlliErams per loo cubic centimeters 
fRatio of diffusible to non diffusible calcium expressed as percentage 


6 It was above normal m 2 (5 85, 6 82), and 
below normal m 2 patients (4 45, 4 45) 

In g of 21 patients in the first stage of labor, 
the figures were within normal limits They 
were above normal in 12 cases (s 65 — 6 82) 

In one patient m the second stage of labor 
the diffusible calcium was normal In 2 it 
was above normal (56,60) 

Of the 7 patients with to^aimia as shown in 
Table II, the diffusible calcium was within 
normal limits in 5 In 2 the figure was very 
slightly subnormal (4 46, 4 45) 

Non-diffitstble calcium In 2 of the 5 pa- 
tients in earl> pregnanc>, the non-diffusibJe 
calcium was within normal limits of 4 7 to 
5 75 milligrams per 100 cubic centimeters It 
was above normal in 2 (6 15, 6 76) and below 
normal in t (3 81) 

Of 10 patients m late pregnancj 3 were 
within normal limits Values above normal 
were found m i (6 5) and below normal in 6 

(2 71—449) 

Of 22 patients in the first stage of labor the 
non-diffusible calcium was within normal 
limits in only 3 It was above normal in 2 
(5 81, 5 94), and subnormal in j6 (j 4 — 4 68) 
Twelve of the subnormal figures were below 4 
milligrams per 100 cubic centimeters 

In one patient in the second stage of labor 
the non-diffubible calcium was normal, in 2 it 
was subnormal (4 24, 4 4) 

In the 7 tovic patients the non-diffusible 
calcium values were above normal (605 to 
10) 

Ratio of diffusible to non-diffusible calcium 
Of the 5 patients in early pregnancy, this ratio 
was within the normal limits of 82 to 115 per 
cent in 2 It was above normal in i (150) and 
below in 2 instances (71 4, 81 2) 


TABLE rV — THE NUMBER OF CASES IN EACH 
GROUP WITH NORMAL, INCREASED AND 
DECREASED VALUES FOR SERUM CALCIUM, 
DIFFUSIBLE AND NON-DIFFUSIBLE CAL- 
CIUM AND RATIO OF DIFFUSIBLE TO NON- 
DIFFUSIBLE CALCIUM 
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Of the 10 patients in late pregnanc> the 
ratio was normal m 3 It was elevated m 6 
(130 — 232) and diminished in i (69 2) 

Of the 21 patients m the first stage of labor, 
this ratio was normal m 4 only It was above 
normal in 16 cases (123 — ^414) and below 
normal in i (76 p) 

Of the 3 patients m the second stage of 
labor, the ratio was normal m 1 It w as above 
normal m 2 cases (118, 141) 

In all 7 toxic patients, the ratio was sub- 
normal (53 4—73 5) 

SUMMARY 

As stated earlier m this paper, it has been 
rather generally observed that the calcium 
content of the blood diminishes in the latter 
months of pregnancy Our determinations of 
the total serum calcium are in agreement with 
these findings We have found, however, that 
in addition to this decrease in total serum 
calcium there is a quite noticeable deviation 
from the normal distribution of the vanous 
forms of calcium, and that this deviation 
extends not only into late pregnancy but 
becomes more marked in the early stage of 
labor 

The maionty of the determinations of total 
serum calcium made dunng pregnancy and 
the first stage of labor he within the lower 
bmits of normal In only one patient was the 
serum calcium below 8 milligrams per loo 
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cubic centimeters (7 2 milligrams— labor first 
stage) In the few cases m which specimens 
were collected in the second stage of labor the 
trend was toward a higher \alue for serum 
calcium 

The diffusible calcium appears to increase 
slightl> as pregnanc> progresses, reaching a 
maximum during the first stage of labor This 
increase is shown better b> a consideration of 
the number of individual cases with figures 
above the upper limit of normal variation 
(Table IV) than by the average values 
(Table III) 

The non diffusible calcium decreases rather 
strikingly, reaching a minimum in the first 
stage of labor This diminution is demon 
strated both by the average figure for each 
group and bj the relative number of deter- 
minations above, below and within thenormal 
limits of variation (Tables III and IV) 

The alteration in the partition of calcium 
which occurs during pregnancy and labor may 
be more clearly show n b> considering the ratio 
of the diffusible to the non diffusible fraction 
The average results, which are of little 
significance in a small group of cases, arc 
shown in Table III The analysis of the in 
dmdual cases shown m Table IV, bears out, 
howev er, the striking alterations m the ratio of 
diffusible to non diffusible calcium shown m 
Table HI 

During the course of pregnancy and dunng 
the first stage of labor there occurs a gradual 
and definite increase in this ratio, which 
reaches a maximum during labor The de 
crease in the ratio which apparentl> occurs in 
the second stage of labor is of questionable 
import in view of the fact that there were onij 
3 patients who were studied in this latter 
group of cases 

The significance of this disturbance of cal 
cium balance cannot be stated It is interest- 
ing to note that m a previous studj (4) a 
constant definite increase in the ratio of diffu 
sible to non-dtffusible calcium was found in 
bronchial asthma and allied disorders and m 
some patients with pulmonaiy tuberculosis 
The partition of calcium observ ed in these dis 
orders of an atopic nature is identical with 
that found in the present study of patients m 
the first stage of labor 


The observations m the toxcemic complica 
tions of pregnancy are of particular interest 
There were 7 patients m this group, i with 
eclampsia, 5 with pre eclamptic toxccmia, and 
I with moderate hypcrth>roidism With one 
exception all were m the late months of preg 
nanc> All presented practicall> identical 
findings The serum calcium m 6 of the 7 
cases was above normal, exceeding 12 milli 
grams per 100 cubic centimeters in 5 instances 
This IS m rather marked contradistinction to 
the calcium level in the later months of normal 
prcgnanc> The diffusible calcium was within 
normal limits in 5 of the patients In the 2 
others It vvas just below normal limits (445, 
446) The non diffusible calcium yvas in 
creased m all cases and as a result, the ratio of 
diffusible to non diffusible calcium was sharpl> 
diminished m each instance This diminution 
i> quite m contrast to the increase m this ratio 
which appears characteristic of the same 
period (the latter months) of normal preg 
nanc> 

The constancy of this finding ma> be of 
fundamental importance Its significance can 
onl> be conjectured The observations m 
these toxic patients w oulcl suggest the presence 
of a state of diminished cell pcrmeabilit>, a 
condition which might well be associated with 
the marked disturbance of function which 
occurs in various organs m the toxemias of 
pregnanc> 

CONCLUSIONS 

1 During the course of normal pregnanej 
and carlj labor there is a gradual diminution 
of total serum calcium, a slight increase in 
diffusible calcium, and a marked decrease m 
non diffusible calcium 

2 The ratio of diffusible to non diffusible 
calcium increases steadilj, reaching a maxi 
mum m the first stage of labor This dis 
turbance is identical with that present in 
bronchial asthma and allied disorders 

3 The toxxmias of pregnanej are charac 
tcrizcd bj a marked decrease in the ratio of 
diffusible to non diffusible calcium, due m 
most instances to an increase m the non 
diffusible fraction This finding suggests a 
condition of diminished cell permeability with 
associated disturbance of tissue functions in 
these disorders 
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THE ASCHHLIM-ZONDEK REACnON 1 OR PREGNATs^CY 
RfsvtTS iM 100 Casts 
11 C MACK M 1) Detboit 

lformheDepatlment<itObsl«r\c»»n'ICyB«CT>tory»iMlt*ieD*t»»«“»n*®^f»**'<'l KV Ifarpcr It "riMl IWfoit >li liigiB 


A RELIABLE laboratory test for the carlj 
diagnosis of pregnancy has been a 
k- long felt ^\ ant The most recent and 
seemingly the most promising of the man> 
attempts made to satisfy this desire is the 
Aschheim Zondek reaction which has for its 
basis the presence in the urine during preg 
nancj of large amounts of anterior pituitaiy 
hormone H>7>ertroph> of the antenor lobe 
of the h>poph>sis during prtgnanc> was 
recognized by Erdheim and Stumme Eutlhcr, 
Aschheim andZondek show ed that the anterior 
lobe (aside from its effect upon body growth) 
produced a substance capable of initiating 
the de\elopment of immature o\anes The) 
called this hormone the “motor” of the sex 
glands and found it to be excreted in the 
urine in actj\e amounts during prcgnanc) 
Since the> were unable to demonstrate the 
presence of this hormone m the unne m 
conditions other than the graMd slate, their 
reaction is superior to tests which depend 
upon metabolic and serological changes not 
specific for pregnancy (Abdethalden reaction, 
malunn test, anlithrombm lest, epmephrm 
test t tc 1 

The changes produced in the ovaries of 
immature mice after the injection of urine 
obtained from cases of pregnancy are identical 
with those seen after the implantation of 
antenor lobe tissue and are recognizable at 
the end of lOo hours The authors dis 
tinguish three characteristic reactions 
Reaction i Ripemngof follicles, ovulation, 
cEstrus The primordial follicle increases m 
size and dev elops a cumulus oophorus 
Follow mg maturation the follicle ruptures 
and the ovum enters the fallopian tube, 
corpus luteum formation follows Under this 
influence of the anterior pituitary hormone 
the ripening follicle secretes the ovarian hor* 
mone which m turn produces erstrus, rec 
ognizcd through enlargement and congestion 
of the uterus, accompanied by hypertrophy 


of the vaginal membrane and cornification of 
the upper cell layer (Allen test) 

Reaclton z "Blood spots" (hxmorrhagic 
foUiclcb) The hyperumic ovary with greatly 
dilated blood vessels, shows massive hemor 
rhages within the cavity of mature, partially 
lulemizcd follicles This characteristic re 
action IS recognizable macroscopically by 
brow n elc\ aliens the size of a pin head w hich 
give the ovary a mulberry appearance 

Reaction j Luttimzation of follicles For 
mation of coryvora lutca atrctica The lutein 
uaiion of the theca and granulosa ctUs takes 
place so rapidly as to imprison the ovum 
(corpus lultum atrcticum) 

The changes described ibov e arc so striking 
that they may be recognized macroscopically 
in the majority of instances For the diag 
nosis of pregnmev the presence of rt action i 
alone must be considered negative or, at the 
most, suggestive, whereas reaction a or 3 is 
<hagnostic A microscopic tissue examination 
IS advisable m aU doubtful or apparently 
negative eases 

A posiliv c Aschheim Zondek retetton w hen 
obtained by the injection of unne into 
immature mice indicates the presence of 
living tissue derived from a fertilized ovum 
The test IS therefore positiv c m all cases of 
unmlcrrupled intra uterine and extra uterine 
pregnancy, as well as m cases of hydatidiform 
mole and malignant chorio epithelioma The 
reaction is strongest during the earliest 
months of gestation, becomes v^eaker as preg 
nancy approaches term, and disappears about 
one week postpartum Urines obtained «ome 
time after intra ulennt fetal death, missed 
abortion, tubal rupture or tubal abortion 
mav no longer give a positive reaction As 
long, however, as the ovum or any of its ele 
ments ate alive and proliferating the test 
wiU remain positive 

For the past 5 months w c hav e been using 
the Aschheim 2fondek reaction to determine 
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its dependability as an aid to clinical practice 
The results obtained thus far have been most 
satisfactory, and we are able to confirm in 
e\ery respect the claims made by its ongi- 
nators We are now able to report a total of 
loo cases in which our reports have been 
checked clinically 

The details of our technique are practicall> 
identical with those recommended by Asch- 
heim and Zondek in their original report The 
urines submitted to us ha\e come almost en- 
tirely as unknowns — cases seen either in the 
Out Patient Department of Harper Hospital 
or cases from private practice in which the 
diagnosis could not be made by clinical 
methods Our series, therefore, does not 
contain a large number of controls made 
upon normal indniduals but rather repre- 
sents a trial of the reaction as a diagnostic 
procedure 

TECHNIQUE 

To carry out the test we have used, when- 
ever possible, the first morning speamen of 
urine, since it is more concentrated and con- 
tains the hormones m greatest quantities 
One ounce of urine is sufficient for the test 
and IS kept refrigerated in a clean, not 
necessarily sterile container A few drops of 
acetic acid are added if the urine is alkaline 
or neutral, one drop of lysol or tricresol 
serves as a preservative Medication of the 
patient or the addition of more than minimal 
amounts of preservative occasionally results 
m death of the animals 

The mice used are immature females, 3 to 
5 w eeks of age and weighing 6 to 8 grams It 
is \ery important that these limits be stnctly 
adhered to Older mice may no longer be 
immature and will give false reactions, and 
younger mice do not tolerate injections well 

Five mice are used for each test since all 
mice do not react equally, and some may die 
from other causes during the course of the 
injections Each mouse receives an injection 
of o 3 cubic centimeters of urine subcutane- 
ously twice a day for 3 days, six injections in 
all At the end of 100 hours, 1 e at the be- 
ginning of the fifth day, the mice are autop- 
sied and the reaction determined by the 
appearance of the ovaries Microscopic sec- 
tions were made in all cases m our senes 


The following tables summarize our results 

TAB! E I — NORMAL INTRA-UTERINE 
PREGNANCY 

No Cases Positive Negative Lrror 

13 13 o e 

8800 
28 28 o o 

7 days 4400 

Total S3 S3 o o 

The earliest diagnosis was made from a 
speamen of urine obtained 3 days after the 
expected date of menstruation, four speci- 
mens were positive on the seventh day 


TABLE II — NON-PREGNANT SUBJECTS 


Condition 

No Cases 

positive 

: Negative 

Error 

Amenorrhaa 

jS 

1 

17 

1 

Menopause 

4 

0 

4 

0 

Utenae fibroid 

3 

0 

3 

0 

Ovanan cyst 

2 

0 

2 

0 

Uterme carcinoma 

i 

0 

2 

0 

Normal male 

s 

0 

3 

0 

Normal female 

S 

0 

3 

0 

Total 

25 

X 

34 

I 


The false positive reaction obtained in this 
group might be explained as a technical 
error inasmuch as onlv r of the 5 mice 
showed a positive reaction, the others being 
definitely negative The case was one of a 
functional amenorrhcea Another specimen 
of urine was not obtained for re-examination, 
but It IS definitely known that the patient 
has since menstruated normally and was not 
pregnant 


Gestation 

5 to 6 weeks 
7 to 8 weeks 
3 to 10 months 
Postpartum 2 to 


TABLE III — ABNORMAL PREGNANCV 


ConilitioD 


No Cases Positive Negative Error 


Threatened abortion i 

Incomplete abortion 2 

Tubal pregnancy 2 

Hydatiditorm mole 2 

Chono epithelioma malignum 5 


5 


Total 


The negative reaction obtained in one case 
of incomplete abortion cannot be considered 
a false reaction since at the time the urine 
was obtained nothing remained tii iitcro save 
a few fragments of necrotic placental tissue 
The positive reactions m cases of malignant 
chono-epithehoma represent specimens ob- 
tained at different times from 2 cases following 
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hydaticliform mole These cases are now 
being studied carefullj, and we hope in the 
near future to report some interesting and 
important finding'^ 


TVlUl i\ — SU\l\I\R\ 


Normal pregnancy 
Non pregnant 
Abnormal pregnancy 


Vo Casn To'itive 

Si Si 

35 * 

li II 


VrfaEive 

34 


Total 


3a 


Error 


The results obtained are approtimatelj the 
same as those ongmallj published bj Asch 
heim and Zondek In their senes of 197 cases 
of normal pregnanej , the reaction showed an 
error of 2 per cent, controls (non pregnant 
subjects) an error of 1 6 per cent Ehrhardt’s 
series of 197 cases showed correct diagnoses 
in gS 3 per cent Other authors ha\e reported 
smallerseneswuhan accuracj of 100 per cent 
We do not behe\c that such small numbers 
permit drawing an> definite conclusions 
Louria and Rosenzwcig have published a 
senes of 132 cases with an accurac> of 98 
per cent m cases of pregnanej , and an accur- 
acj of onlj 91 per cent m their controls An 
undoubted source of error in their method 
was their use of mice weighing 12 to 15 
grams According to Aschheim and Zondek, 
a mouse weighing 12 grams can no longer be 
considered definitely immature This no 
doubt CTplains the large numbers of false 
reactions obtained bj them 
It appears ev ident on the basis of the results 
thus far obtained that the Aschheim Zondek 
reaction offers a very reliable and practicable 
means for the early diagnosis of pregnanej, 
particularly in those cases in which assoaat^ 
pelvic tumors, etc , require an accurate dif- 


ferential diagnosis The results show an ac 
curacy equal to, if not exceeding, those of 
other recognized biological tests, and its 
simpliaty allows it to be carried out without 
elaborate apparatus or specially trained 
tcchniaans The unne when treated with a 
small amount of preservative remains potent 
for a long time under ordinary conditions It 
would be entirelv feasible for a biological 
laboratory to carry out this reaction very 
much in the same w ay as our state laboratones 
caro out the Wassermann reaction on a large 
scale 

CONCLUSIONS 

1 The Aschheim Zondek reaction offers a 
very reliable laboratory method for the early 
diagnobji of uninterrupted intra uterine and 
extra uterine pregnancy, hydatidiform mole, 
and malignant chorio epithelioma 

2 Its simplicity permits it to be earned 
out without elaborate equipment 

j It has been provtcl a valuable adjunct 
to ordinary clinical methods m difficult 
problems involving the diagnosis of preg 
nancy 

Note— S in« this artjcle*ai»cetpted for publication, 
reactions have been done tn 159 additional cates rnakins 
s total of J59 The accuracy m the enure series was 9S 8 
per cent 
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ART OF SURGERY* 

E STARR JUDD, M D , F A C S , Rochester, Mlsnesota 


S URGERY isessentiail} an art, although 
in present da> surgei^ it is so dosd> 
blended with saence that the dividing 
line betw een them is indistinguishable In the 
earlj dajs surgerj was an art and nothing 
more, due to the fact that all knowledge was 
acquired b> the repeated application of ele- 
mentary knowledge Nothing was known, 
then, of the fundamental principles on which 
the science of medicine and surgery was estab- 
lished Little w as know n about anatomy and 
less about pathology 

From the earliest time, wounds m the dif- 
ferent tissues have occurred as the result of 
trauma Caring for laceration and inflamma- 
tion naturally resulted in the gradual accu- 
mulation of knowledge concerning these con- 
ditions, and It was the application of this 
knowledge which developed into the art of 
surgery AH surgeons are, in a sense, artists, 
and some teachers of surgery still think that 
craftsmanship, or the artistic use of the hands 
in performing surgical operations, is a major 
element m progress in this work (Cutler) 
Unfortunately , others feel differently, and 
prefer to classify some as operators and others 
as surgeons, the distinction presumably being 
that the surgeon is a scientist as well as an 
operator It seems to me that as a result of 
the training now required in medical schools. 
It IS not possible for anyone to obtain a degree 
without thorough scientific training, so that 
all surgeons are scientists before they have 
obtained any knowledge which may be ap- 
plied to practical purposes 

Certain surgeons are more interested m the 
dev elopment of craftsmanship than are others 
Usually they hav e a natural liking for the 
artistic and enjoy seeing an operation well 
performed, without trauma to tissue, loss of 
blood, or loss of time, and with a certain 
saentific knowledge employ ed throughout the 
operation which enables them to recognise 
tissues and to avoid unnecessary handling of 
them Others devote all their interest to the 
scientific side of surgery, and to them each 
'PtWKJenual addfw* ti*fwtlbeW*stera Surgical A 


case IS just a scientific problem Most of these 
do not operate frequently enough, or with 
enough interest, to become familiar with the 
operative field Others have no liking for or 
ability to learn the craftsmanship which 
makes skillful surgery 

It IS not as though each operation for a cer- 
tain condition involved the performance of 
just the same technical steps No two cases 
are exactly alike m every respect, so it is 
necessary for anyone who wishes to become 
a good operating surgeon to perform many 
operations for each condition m order that he 
may become familiar w^th the normal condi- 
tions as well as with the anomalies and the 
different pathological processes that may be 
encountered 

To believe that one who is proficient m the 
fundamental saences and who has earned out 
some intricate and \ aluable researches is qual- 
ified to perform any operation is not fair to 
him or to his patient The art of surgery and 
the development of craftsmanship must be 
learned slowly, step by step, and so must be 
learned just as the saence of surgery is 
mastered 

E>3>0SURE OF FIELD OF OPER^VTION 

Proper exposure of the tissues to be oper- 
ated on IS the most important technical step 
m an operation If the field can be brought 
into view, the operation can be carried out 
accurately and without trauma to neighboring 
tissue Working with insufiicient exposure 
may result m senous hemorrhage or m such 
trauma as the severance of the common bile 
duct If the proper exposure is obtained, this 
acadent need never occur Holding the tis- 
sues away and retracting is largely the assist- 
ant’s duty, under the supervision of the sur- 
geon In. my experience one of the most 
difficult tasks a surgeon has to perform is to 
teach his assistants this part of the operation 
Some students wall grasp the idea of exposure 
readily but it has been my experience that it 
takes the average student about a year of 

KUlioa DclMoote CsUloroia Deccm{>eri7 1579 
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\\ork as a first assistant before he realizes the 
importance of this part of the art of surgery 
When he has grasps this idea then he reallj 
IS a surgeon and capable of operating With 
out this training no one can learn the art of 
surgery except by blundering through opera 
tions until he \\orks these steps out for him 
self, and lea\ es behind a trail of unsatisfactorj 
results which are a discredit to surger> 

There are man> factors which aid in bring 
ing the field into view It is essential to have 
the patient in the proper position on the oper 
ating table This is especiallj important in 
brain surgery orthopedic surgerj, and in cer 
tarn operations on the kidney A simple op 
eration on the kidnc> ma> be made verv 
difficult bj the improper position of the pa 
tient Propetl> placctl incisions of sufficient 
length to allow operating freedom ma) mean 
the difference between a verj satisfactorv or 
a most unsatisfactorj operation 

Some persons naturallv have an artistic 
sense while others must strive hard to <lo 
an> thing in an artistic manner therefore 
some use their hands \cr> well m performing 
an operation while others <lo not I0 watch 
■Mo>nihan Crile or Cushing at work in their 
operating rooms makes surgerj look \erj 
easy, this is largely because ihev are artists 
in their work There can be nothing more 
satisfying than to watch Mojnihan perform 
an operation on the stomach or biliary tract 
or to see Crile carry out in a most ilclicitt 
manner a block dissection of the glands of the 
neck, or to observe Cushing during a long 
tedious difficult operation for removal of a 
tumor of the brain We cannot all hope to 
attain anything like the accuracy and artistic 
ability that these men have achieved, but I 
would like to suggest that in watching these 
artists of surgery that you observe how much 
they employ their hands m the hamiling of 
tissues and in retracting, for exposure of the 
field of operation 

Retractors are necessary, but they should 
be employed with as little force and trauma 
to the tissues as possible ( lamping blood 
vessels with haimostats can be done in an 
artistic manner or it can be done clumsily, 
with injury to tissues around the vessel It 
IS not necessary to search out each small vessel 


and divide it between clamps, as often this 
results in a time consuming puttering type 
of operation which is anything but artistic 
If large clamps are used, greater care m avoid 
mg injury to tissues is necessary The object 
of the clamping of v essels is to keep the opera 
tivc field dry and free from blood during the 
performance of the major part of the opera 
tion Operating in a bloody field is not as 
annoying to some surgeons as to others, 
nevertheless, the drier the field the more accu 
rate the technical steps will be, and accuracy 
means avoidance of anatomic structures bet 
ter wound healing and better results, and that 
IS what constant attention to the art wall 
accomplish Tissue crushed by clamps or 
traumatized bv rough retracting may be the 
cause of a result that is discreditable 

Manv operations arc time consuming be 
cause just so much operating must be done 
and any attempt to hurry through them is 
certain to result badly Most operations have 
a certain routine for at least a part of the 
procedure and one who has had experience 
becomes familiar with the routine of the op 
tration, as a result, he can save much time 
Iimc IS imjHirtant, but it is always second 
ary to technique and art Handling tissues 
rcpeatc<!ly after thev have been cicfmitely 
identified and speculating on all sorts of pos 
sibilitics during the lime the patient is anais 
thctizcil and the wound is open, does not 
constitute artistic surgery and can do as much 
harm as speeding through the steps of the 
operation 

Soutlar stated “Surgen is essentially an 
art for It demands of those who would pursue 
It a combined dexterity of hand and eye, and 
an instinctive perception of values which are 
the characteristic* of the true artist ” To 
show that he feels that the art and science 
of surgery are inseparable, he goes on to say 
that Its practice rests on a mass of knowleilge, 
the accumulated experience of generations, 
which IS likely to overwhelm the student by 
Its mere bulk and to obscure his vision of the 
whole m a mass of detail 

LlCATURES AND SUTURES 

Tying ilivided blood vessels was introduced 
by Part in the sixteenth century Before this 
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time, and e\en to a considerable extent after- 
ward, hsmostasis was accomplished b\ sear- 
ing the bleeding \essel mth a hot iron or b^ 
pouring some hot material o^er the bleeding 
surface A\hcn ligatures were first mtroduced 
the\ vere not altogether satisfactorj , for 
nothing was known of asepsis or antisepsis, 
so that all wounds were infected and doubtless 
manj of the ligatures sloughed off and sec- 
ondarj hemorrhage ensued The control of 
hxmorrhage was the greatest problem m the 
earl) daj s of surger) It is still a great prob- 
lem, but under most conditions bleeding from 
an\ source is controlled without too great 
difficult) The progress in surger) is demon- 
strated b) the impro\ements m the methods 
and abiht) permanenth to control bleeding 
\esse!s This of course is secondare to, and 
dependent on the pnnaple of asepsis Xot 
so long ago, it was not uncommon to ha\e a 
patient succumb dunng the performance of 
an operation because of uncontrollable bleed- 
ing This unfortunate e’cpenence rareh oc- 
curs at the present time Manual de^tent\ 
can be acquired onK b) much practice and 
skill IS necessan even in the application of a 
ligature Biand-Sutton speaking of the value 
of asepsis m a lecture on ‘ Faith in Ligatures ' 
said that clumsiness assoaated mth aseptic 
precautions often ends in success but that 
dextent) assoaated with asepsis invanabl) 
wins In the institution in which I operated 
more than 55 )ears ago secondary haemor- 
rhage after extensive operative procedures 
occasional!) was encountered The cause of 
the h-emorrhage in most of these cases was. 
not that the ligature gave wa) or slipped off 
the vessel but rather, I believe, to the fact 
that the vessel reallv nev er had been tied It 
had been grasped m the forceps and divided 
but m the t\mg of the ligature removal of 
the clamp had allowed the end of the vessel 
to drop back The result was that the tissue 
over It had been tied, and as soon as the 
crushed end of the vessel opened, bleeding 
into the tissues occurred In reoperatmg m 
these cases and searching for the source of the 
bleeding the end of the vessel would be found 
entirelv fret, but retracted into the surround- 
ing tjssuc This was evidence of failure m 
the artistic performance of the operativ e pro- 


cedure As soon as the cause of these failures 
was realized it was corrected bv proper isola- 
tion of the end of the \ easel from its bed m 
the surrounding tissue before the ligature was 
applied Jumping of the hiemostat just at the 
time the knot is tied mav result m retraction 
of the end of a v essel and should be cautiousi) 
avoided Secondarv haemorrhage 13 almost 
nev er seen m this age because of the fact that 
the art of surgerv has developed to the point 
at which all v essels are secure!) ligated at the 
completion of the operation Contrarj to 
the ideas of some surgeons, it ts not necessarv 
to tie a vessel vvnth a ligature of great size or 
durabihtv The point is that the vessel itself 
must be proper!) Jigated without other tissue 
being included 

Skill is necessan m the placing of sutures 
m order properl) to approximate the tissues 
and vet not to strangle them which results 
in necrosis and givnng wav of the suture line 
In the earlier textbooks of surgei) man) m- 
tncale and puzzling methods of suturing are 
described, these have served the purpose of 
impressing on us the importance of accurate 
sutunng and also have served as a step in the 
development of the art \\c have graduall) 
learned that these complicated technical meth- 
ods are unntcessar) and that the simpler 
methods are not on!) easier and quicker but 
also that thev approximate the tissues more 
accuratcl) with better prospects of proper 
healing, and are less hkeh to result m bleeding 
and necrosis 

The artistic surgeon uses smaller needles 
and strands for sutunng Absorbable mate- 
nals are rather general!) emplo)ed, but the 
large rough matenals cause much more 
trauma to the tissues and do not bring about 
as good healing or result in the fine scar that 
follows the use of fine sutures Absorbable 
suture, to mv mind is used manv times when 
a fine, non-absorbable matenaf would be a 
better suture 

It seems to me that the v orkman who does 
his work in as simple a wa) as possible usuall) 
does the best job Simphat) means the fol- 
lowing Iheeasiestandsurestwa) ofprepanng 
the patient for his operation, the smallest 
number of assistants that it is possible to 
have, the simplest instruments and other 
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materials to come in contact with theopcrative 
field, the simplest waj of cleansing the sLin 
before making the incision, and the simplest 
method in preparing the hands of the opera 
tors and assistants Cumbersome, compli 
caled ways of doing things are not allowable 
in the de\elopment of the art of performing 
surgical operations 

ANESTHESIA 

Tew of US can realize what the discovery of 
anesthesia has meant One has only to read 
Halsted’s monograph on the thyroid gland, 
in which he describes the operations for goiter 
performed m Germany before anj anxsthelic 
was known, to get some idea of the horrors 
of surger) in that da> Certainly surgery 
could not have existed long under those cir 
cumstanccs Anccsthesia by ether was dis* 
covered in 1846, and b> chloroform about a 
year later These discoveries opened up an 
entirely new era for the art of surgery and 
was one of the openings for the science of 
medicine Ether and chloroform by inhala 
tion were the only ana:sthetics used for several 
y cans then other drugs w ere introduced which 
were to be injected locally to produce local 
anaesthesia or into the nerves themselves to 
produce anesthesia in the region supplied by 
these nerv es 

Proper administration of the anesthetic is 
an art in itself No part of the art of surgery 
requires more painstaking care, judgment and 
craftsmanship than does the art of selecting 
and properly administering an amcsthetic 
From experience, the surgeon learns what type 
of anesthetic will best suit the needs in cer 
tain cases If he is always observing during 
the operation he learns to estimate the pa 
tient’s condition without asking the one who 
IS actually administering the anesthetic The 
anesthetic is the surgeon's responsibility and 
I think should be administered to the patient 
m the surgeon’s presence It is not a good 
plan to divide responsibility m a surgical op 
cration When local and spinal anesthesia are 
used, the result, m anesthesia, will be ob 
tamed according to the skill of the one who 
made the injection To do this work well re 
quires a great deal of skill and this can be 
obtained only by long experience and mtense 


interwt by one who is anxious to become pro 
fiaent in the administration of anesthesia and 
not by one who is using this part of the art 
of surgery to advance to some other position 
The same thing may be said about the use 
of drugs inlrav enously as a means of inducing 
general anesthesia This is a comparatively 
new development, but from the reports and 
experiences to date, it offers a possibility that 
may work out to great advantage After the 
pharmacology involved has been determined, 
intravenous administration is purely a matter 
of craftsmanship and usually can be much 
more skillfully earned out by a trained tech 
nician who has learned the craft by long expe- 
rience than by one with much more knowledge 
but with less skill The drug that is to be 
used, and the amount that is to be given, are 
matters for the surgeon to decide 
Our knowledge of anarsthetics has pro 
gressed tremendoudy in the last few years 
The amrslhesia is more complete now than 
formerly, better relaxation is obtained, there 
IS less nsk, fewer catastrophes occur, and in- 
convenience to the patient is much less Op 
erating on a patient who is completely relaxed 
IS quite different from operating on one who 
is Straining, is cyanosed, or is not breathing 
properly Complete relaxation of all muscles 
means so much in every part ol the operation 
that it has resulted in a great wave of en 
thusiasm for spinal anaesthesia in recent y ears 
The most complete relaxation is obtained by 
this method Heretofore it has been consid 
eretl too dangerous to employ generally, but 
apparently some of the dangers have been 
eliminated, and if the results continue to be 
as satisfactory as they have been recently, it 
IS sure to come into wide use It allows artistic 
performance of the operation, in which every 
structure is recognized through easy exposure 
and all v essela either are avoided or accurately 
ligated All nerves are avoided and after the 
operation is completed all structures are re- 
turned to their proper relations and the lay ers 
of the wound are easilv closed without tension 
The first requirement of an anaesthetic is 
thit It will produce anTsthesia without en 
dangenng the life of the patient The second 
requirement is that it will accomplish this 
with as little discomfort to the patient as 
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possible The fear and dread of an operation 
IS usually caused chiefly b> the fear and dread 
of the anajsthetic Anoa-association is cer- 
tainly the ideal method because the adminis- 
tration IS unknown to the patient This plan 
can be earned out in many ways since the use 
of the barbital preparations Gi\ en by mouth 
or by enema an hour before the patient is to 
leave bis room, they "iv ill bring about profound 
sleep which will last for se\ eral hours When 
recovery occurs, much of the acute soreness 
may ha\ e subsided so that in every way this 
anesthetic adds to the comfort of the patient, 
and anything that will accomplish this also 
adds to the development of the art of surgery 

ASEPSIS 

Asepsis IS the foundation of surgery It not 
only opened the way for the further develop- 
ment of the art but it also established surgery 
as a science Lister announced the principles 
of antisepsis and asepsis about 20 years after 
the discovery of the first inhalation anes- 
thetic Since that time much has been accom- 
plished toward the elimination of infection 
This has been brought about by preparation 
of the patient before operation, by proper 
stenhzation of all materials that are to be 
used, and by the knowledge gamed m meth- 
ods for preparing the hands of the operators 
and assistants Just as the surgeon is respon- 
sible for the anaisthetic, so is he responsible 
for the asepsis which must exist m all mate- 


nais that are to come m contact with the 
wound The principles of asepsis are not all 
definitely established yet, for, in spite of all 
precautions, occasionally an infection occurs 
that IS unexplainable Some condition wnthin 
the patient may be responsible Not always 
are these unexpected infections due to con- 
tamination The progress m development of 
the art has eliminated all but a very few 
sources of infection 

OF ART AND RESEARCH 

This progress must continue, along with 
progress in research, and men must learn to 
use their hands and must teach others to do 
so in order that the surgical art may be ear- 
ned on Many of the keener minds in the 
medical profession are being attracted by re- 
search and rightly so However, there should 
be and is the best opportunity for research 
for those who are closely m touch with practi- 
cal mediane and surgery The results of re- 
search and scientific studies earned on by 
persons with this two fold mtcrest are likely 
to be of greater value than those prosecuted 
by persons who have lost touch with patients 

Perfection of the art of surgery can be ob- 
tained only by constant practice, and only 
those who are willing to spend mudi time and 
effort m the dev elopment of this sort of crafts- 
manship, along with their studies of the sci- 
ence of medicine, will have an opportunity to 
become the real artists of surgery 
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T he comparalne stu<l\ of anasthetics for 
surgical operations has dcfinileK established 
the fact that local anasthesia is safer than 
inhalation narcosis and that of the \arious forms 
of local anxsthesia infiltration anxslhesn is the 
simplest and safest 

Contrarj to the general surgeons gvnecologists 
haae been rather slow m drawing practical con 
elusions from these facts and onU m the last 
lear or two reports largelj from foreign clinics 
are accumulating which reflect the achantages of 
local ana;sthesn in g>necolog\ and confirm the 
experiences ol earlier workers IRuge Thaler 
Farr Hertzler, \llen rngicsi and others) m 
this field 

Supplementing m\ own ob«cr\ations published 
m 1913 and 1927 I now wish to call particular 
attention to the use of local anssthcsia in vaginal 
h>sterectomies 

Local anesthesia consists of two components 
nameh (i) a preliminarv ‘ twilight sleep and 
(2) infiltration of the parametria 
The pre operative administration of morphine 
and hvoscin is essential in order to allav the verv 
natural apprehensiveness of the patient and 
what is even more important to make it iKissiblc 
for her to endure the otherwise intolerable dis 
comfort of the lithotomv position m which she is 
being operated upon 

The standard fluid for the inflitralion is one 
half per cent novocain in normal saline solution, 
with adrenalin, 3 drops to the ounce In the last 
j months hourcr, the strength of the no ocattt 
solution has been reduced to one fourth per cent 
with equally good antcsthcti inij effect 
The technique of parametric infiltration is 
quite simple 1 he cerv ix is grasped with a tcnacu 
lum in either lip and gently pulled down and to 
one side (Fig i) Into the lateral fornix thus un 
folded the needle of the s> nnge is inserted parallel 
with, and alongside to the edge of the cervix to 
a depth of inches The direction of the point 
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of the needle, therefore is a trifle lateral A re 
si^tancc encountered indicates that the needle has 
entered the wall of the uterus, the needle must 
then be pulled back a little and rc inserted It 
requires but verv little experience to know when 
the needle is in its proper place m the soft tissue 
of the parametrium Thirtv cubic centimeters 
of the % per cent solution arc now injected 
uhile the needle is slodl\ uilhJraun The proce 
dure IS next repeated on the other side Figure 2 
shows diagrammalicallj how bv this infiltration 
of the parametria the nerve supplv of the uterus, 
in particular the large svmpathctic ganglion of 
Frankenhaeuser near the upper end of the cervix, 
IS cflccliv cl\ blocked 

\ftcr the two injections it is essential to wait 
S minutes for the anTsthesia to become comnlete 
\ few cubic centimeters meanwhile injected into 
the space between cervix and bladder, and cervax 
and rectum rcspcctueh serve to render sub«e 
quent dissection much easier 1 he marked blanch 
ing of all the tissues which have been injected 
guarantees not onlj painless hut also bloodless 
operating 

Two possible complications which however 
arc casilj prevented, ma\ at once be mentioned 
The needle mav enter a blood vessel and the 
fluid be thrown direct into the circulation The 
result would be a collapse This danger can he 
avoided b\ testing through pull on the piston 
whether the needle has perforated a vein and 
b> injecting slowlj and alua\s with the needle 
in motion The possibililv of perforating the 
ureter need not be considered if the needle has 
been inserted close to the edge of the cerviv 

\not!ier danger mav arise from the breaking 
off of a needle Steel needles rust casil) and 
break off at the hill It is, therefore important 
that the needle should not be inserted its full 
length so that, if it should break off, it can be 
extracted without difiicultv 

The technique of the h>stcrcctom> itself is, 
with a few modifications, based on the two 
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TABLE I — INDICATIONS FOR OPERATION 

Cas« 

Prolapse 18 

Cancer of cerv ix 13 

of corpus 7 

of \ agmi (primary) i 

ofo\ary 2 

Chononepithelioma i 

Tuberculosis of cer\ix and tubes 1 

of lungs, metrorrhagia and rcctocele i 

Fibroids of uterus ii 

with sarcoma i 

Retroflexion with descent and subm\ olution 5 

with cystocele and rectocele 7 

with climactenc bleeding 1 

fixed with fibrosis 1 

Climacteric bleeding (precancerous’) 6 

Sampson cjst, rectocele i 

0\arian cyst with subinxolution i 

wuth uterine polyps t 

Missed abortion with deep cer\ ical tears 1 

Adenoma uteri 1 

Metrorrhagia of i year s standing 1 

Total 82 

suture method” designed b> R L Dickinson' and 
consists of the following steps 

1 For each side a Tong (20 inch) suture of 
chromic catgut No i or 2, double, knotted, on a 
strong, non cutting Mayo needle, is selected 

2 The cervix is circumcised, the bladder is 
pushed off from the cervix and, laterallj, from 
the base of each broad ligament, and both the 
anterior and posterior cul de sacs are opened 

3 The long suture encircles the lowermost 
portion of the broad ligament and includes the 
sacro uterine ligament After it has been tied, 
the needle anchors this stitch to the adjoining 
vaginal wall in the manner indicated m Figure 3 
The end of the suture is secured with a clamp 

4 Cervix and stitch are pulled in different 
directions, and a cut is made between The 
needle now bites through the next higher part of 
the parametrium, the suture is looped twice, care 
full> nestled home, and kept taut b\ the assistant 
(Fig 4) This prevents not onl> slipping of the 
suture but also serves as retractor The second 
cut usually takes us close to the uterine arter> 
The climbing upward on the broad ligament b\ 
doublj looped suture and cuts is continued as 
long as the uterus follows the pull easilj When 
the round ligament appears, it is caught b> the 
needle and secured in the same manner (Fig 5) 

5 The opposite side is treated in the same 
fashion Finally, the uterus is attached onlj to 
the ovarian and infundibulopelvic ligaments 
The tubes and ovaries are left, if desired, or re 
moved by using the final sweeps of the continuous 
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Fig r Cervix pulled down and to one side Needle of 
synnge inserted close to, and parallel with, the cervix 

suture Sometimes it will be found more expedi- 
ent to apply a clamp temporarily to these upper- 
most structures and replace it b> the suture 
after the uterus has been cut free One must be 
careful to puncture and grip good tissue, to 
prevent slipping, for example in the infundibulo 
pelvic ligament Care must be taken to hold the 
climbing suture at all times taut lest the ligated 
blood vessels slip out of the slack 

6 The uterus having been removed with or 
without adnexa, the free end of the suture with 
the needle attached is not cut, but tucked away 
for the moment (Fig 6) The peritoneal cavitv 
IS now closed by a purse string suture (Fig 7) 
whereby the stumps of the broad ligaments are 
placed extrapentoneally 

7 The anterior vaginal wall is next separated 
from the bladder by blunt scissors dissection 
(Fig 8) and suitably resected, if redundant The 
needle with the free end of the continuous broad 
ligament suture is thrust through the vaginal wall 
near the upper angle of the wound on either side 
(Fig g) When these two sutures are tied, the 
broad ligaments are not only m apposition, but 
they have also pushed the bladder backward and 
outofthewav They arenow interposed between 
vagina and bladder, and their apposition is made 
even more secure by a few interrupted sutures 
which at the same time approximate the vaginal 
wound edges (Fig 9) The low ermost ends of the 
broad ligaments which were anchored to the 
vagina at the beginning of the operation (Fig 3), 
are now brought together merely by tying the 
knotted sutures 
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Fis j Diagrammatic picture of the nerve supply of the uterus The onscsthetia 
mg fluid deposited in the parametrium effective]> btochs all nerve impulses 


8 A small rubber dam dram is setved mto the 
«pace between bladder and rectum (r«j* lo) It 
will slip out after to or i 3 days when the catgut 
IS absorbed The rest of the wound is closed 
with one or two interrupted sutures 

This in general, ts the plan of the operation 
Occasionally slight additions or alterations are 
needed A narrow \ag1n3I outlet requires a 
Schuchardt incision, a relaxed pelvic floor a 
perineorrhaphy A uterus too large to be rc 
moved in the manner described may have lo be 
made smaller by bisection or morcellation, or 
the fundus may have to be luxated outward 
before the interlocking sutures can be applied 
to the upper portions of the broad ligaments 
In cancer of the cervix, Anally the technique of 
the radical operation of Schauta require^ the 
removal of a vaginal cuff I have elsewhere' 
described the details of this procedure Such 
vanations necessitated by the exigencies of an 
individual case are part and parcel of any opera 
live method 

The effect of the local anesthesia is very im 
pressive throughout the operation Circumcising 
the cervix and cutting through the parametnum 
is entirely painless As the uterus follows the 
pull of the tenacula and direct traction is exerted 
on the round and infundibulopelvic ligaments, 
some pam is experienced m a certain percentage 
of the cases Fortunately, this pull is of very 
short duration, as the adnexa are quickly re 
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moved, and the pain can be greativ reduced by 
the stead\ and fentle traction of an intelligent 
assistant A glance at Figure 2 which is taken 
from the work bv Kunlz on the Uilonomie 
Amoiis S)slem^ shows that the parametric in 
filtration docs not block out the nerve supply of 
the upper parts of the broad ligaments, anti addi 
tional injections mto these structures at this 
moment have no anxisihetizmg effect This is 
probably due to the fact that the pull on the 
ligaments also involves the parietal peritoneum 
which IS highly sensitive as we know from the 
fundamental researches of Lennander At any 
rate, there is no reason to let the patient suffer 
We can easily tide her over this short period of 
discomfort by a w hiff or tw 0 of gas or ethy lene or 
a few drops of ether, and this minimum and al 
together harmless quantity of inhalation narcosis 
in no way vitiates the advantages of the local 
anxsthesia The remainder of the operation, that 
IS the closure of the peritoneum, the interposition 
of the broad ligaments, and the approximation of 
the vaginal wound, is again entirely painless 

In the manner described I have operated on 82 
patients Vaginal hy stercctomies performed w ith 
other forms of local anxsthesia (spinal presacral) 
or carried out by other members of the staff 
have not been included in the series here pre- 
sented 

The indications for operation are shown m 
Table I 
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Fig 3 The cervit has been circumcised and the bladder Fig 5 Diagrammatic picture of the blood supply, 
and rectum have been pushed oS from the uterus The securely ligated by the continuous suture (Redrawn 
first stitch which passes through the lowermost portion from Dickon ) 

of the parametrium is being anchored to the adjoining Fig 6 The stumps of the broad ligaments after removal 
vaginal wall uterus (Redrawn from Dickinson ) 

Fig 4 The suture climbs upward in the parametrium Fig 7 The stumps of the broad ligaments are pulled 
and IS held taut at all times to prevent slipping Note downward and outward, and the peritoneal cavity is 
the double loop ^ pursestrmg suture 

Table II gives a survey of procedures earned Table IV bears eloquent testimony to the 
out m connection with the vaginal hysterectomies value of local aniesthesia In 54 cases, or 646 

In Table III the systemic complications en- percent, the entire operation could be carried out 
countered, are listed without the slightest sensation of discomfort on 

The effect of the local an'esthesia is shown m the part of the patient In 26 cases, or 31 7 per 
the following table the aniEsthesia was excellent, and onlj \ery 
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occasional!) was a small amount of general nar 
C 051 S added for humane reasons m order to tide the 
patient over the pull on the ligaments or to ease 
the strain of the hthotomj position Even the 
most minute quantities of inhalants have here 
been listed, as for instance 20 drops of ether b\ 
actual count in one case and three nhi/Is of 
ethvlene in another Onlj m 3 cases, or 3 6 per 
cent, did the local aniesthesia prove msufhcient 
and a general narcosis had to lie given through 
the greater part of the operation but even here 
the quantit) of the general anaesthetic remained 
far below that ordinarilj required In these three 
instances the twilight sleep for unknown reasons, 
was incomplete 

In this series of 82 operations, j patients died 
Of these a woman of 63, with a total prohpse 
and a third degree tear made a normal recover) 
from the operation but died, 7 da>s later from a 
parotitis The second patient 7ijearsold had 
a cancer of the bod> which, dunng operation, 
was discovered to be too far advanced for com 
plete removal, she died after 3 da>s, from anuna 
Onl> in the third case that of a woman of 49 with 
a cancer of the cervix was the fatal outcome 
directlj connected with the operation A rather 
large pre operative dose of radium was probabl) 
the cause of considerable bleeding which made 
the radical Schauta operation on the next da> 
extremel) didicult at autops) , 4 da\s later, both 
ureters w ere found to hav e been ligated The mor 
lahtv in the present series, therefore amounted 
onlj to I 3 per cent 

In the remaining 79 cases the signal advan 
tages of the vaginal hvsterectomj in local anxs 
thesia were in full evidence During operation, 
the infiltration of the tissues rendered dissection 
both easy and bloodless The operative technique 
employed safeguarded against the clipping of 
ligatures and consecutive bleeding The opera 
tive field was at all times in full view and readilv 
accessible, and no cut was made until all vessels 
had been secured The operations, therefore 
were practically dry Shock was conspicuous by 
Its absence either during or after operation The 
well known experience that the bodily resistance 
is but little aflected by vaginal operations was 
again confirmed and the emplovment of local 
anaisthesia still further reduced the strain The 
patients did not appear to have gone through a 
major operation As a rule, they slept soundly 
for a number of hours and rarely complained of 
pain afterward Postoperative discomfort was 
more often due to the perineorrhaphy which, as 
seen in Table II, was performed in one half of 
the cases As there was no nausea or vomiting, 


liquid nourishment could be given almost from 
the beginning, and the ordinary postoperative 
sequels, in particular gas pain were quite in 
significant The pulse was hardly ever affected 
The temperature, on the other hand remained 
somewhere between 99 and leo for several days 
tn a good many instances \utbout mfluenang 
the subjective wellbeing It may be that the 
subfebnle temperature is due to the fact that the 
operation is earned out m a non aseptic field 
The list of actual postoperative morbidity was 
small is seen m Table V 
The usefulness of local anrsthesia m vaginal 
hvstcrectomies is particuhrh marked when we 
consider the systemic and other complicating 
conditions encountered m the present senes 
These were listed in Table III It is obvious that 
diabetes pulmonarv tuberculosis, and cardio 
renal disease would contraindicate any inhala 
tion narcosis whereas these complications pre 
sented no difficulties to the employment of local 
inxsthcsia Patients with hypotension or hvper 
tension fared equally well and svstematic blood 
pressure examinations dunng operation showed 
no changes of any kind Oldage, mitselfagrave 
complication in any operative procedure ceases 
to be a deterrent factor when an othenvise neces 
sary operation can be carried out in local anss 
thcsii The oldest patient m mv series, a woman 
of 76 years passetl through an uneventful con 
valcscence Ihis leads, to in enumeration of the 
age incidence in my patients 

In this table only the first group requires com 
ment These w omen w ho belonged to the laboring 
class were without exception, mothers of large 
families anil presented a multitude of sequels of 
indifferent obstetrical care, such is prolapse, deep 
cervical and perineal tears cvstocele and recto 
ccle subinvolution enteroptosis etc A case in 
point IS that of a womin barclv 31 years of age, 
who has had inew children, of whom six are alive 
Another patient, years old, had given birth to 
tue/xe children The siddesl instance, perhaps, 
was. a woman, not yet 30 years old, who alreadv 
had sir children and now came to the hospital 
with 1 missed abortion She had an enormous 
cvstocele and an old perineal tear of second 
degree and the cervix was torn on both sides up 
to the internal os 1 hesc three patients and most 
others in this group were worn out physically and 
mentallv and seemed senile rather than women 
in their prime In every case the choice between 
repair and vagina! hysterectomy was carefulK 
explained both to husband and wife Of course, 
the radicalism practiced m this particular class 
of cases, would be unjustifiable if the vaginal 
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Fig 8 The anterior vaginal 'cvaW « held taut with 
clamps dissected Itom the bladder and then suitably 
respcted 

hiR 9 The broad ligaments are interposed between 
vagina and bladder 


Fig 10 The vaginal incision is closed with a few 
interrupted sutures and a small rubber dam dram is sewed 
into the space between the bladder and rectum, and is 
«ecured with a catgut stitch 


h)sterectom> tvere more dangerous than con- 
servative procedures But this is not the case, 
and the perfect safety of vaginal h>sierectom> 
under local anaesthesia fully authorized this e\ 
tension of the operative indication 
For the same reason vaginal hjsterectomy 
under local anxsthesia is qualified to supplant 
the Watkins Wertheim interposilion operation 
which has its verj definite drawbacks In tuber- 
culous women the problem of operative steriliza- 
tion is probably better served by this operation 
than bv an> other method, and I find that onl> 
recenllj Hornung, of Stoeckel s clinic in Berlin, 
has stressed the same point 

Some 30 years ago, Duehrssen mainlamed that 
every woman of 45 ^ears should have her uterus 
removed At that time such a position was inde 
fensible, but at an> rate it had this nucleus of 
truth that such a radicalism w as the best proph> - 
la\is against uterine cancer Today the safety 
and svmphcitv of the operation if done under local 
anajsthcsia, permits us to carr> out a more active 
prevention of cancer Accordinglv as seen m 
Table I 1 have in 6 cases of climacteric bleeding 
performed hvsterectom> rather than esploratorv 
curettage and thereby protected the patients 
once and for all from the possibihtj of malig- 
nanc> Incidentallj , I found in one of these ex 
tirpUed uteri an extensive leucoplakia, a meta- 
plasia of the epithelium, formerl> called psonasis 


uten, which is generally considered a forerunner 
of carcinoma Those to whom this procedure is 
new and, therefore, alarming, should bear in 
mind that a vaginal hvsterectomv under local 
anesthesia is in Us effect on the patient little 
more than an ordinary curettage 
Yet, I would not wish to create the impression 
that the operation should be undertaken without 
proper preparation and in everv case The ques- 
tion of diagnosis is of prime importance The 
man who has to open the abdomen “ to see what 
IS m it” IS hardly equipped to embark on a 
vaginal hysterectomy Certain conditions are 
dcfimlel> unsuited for this operation The ob- 
servant reader may have noticed that the list of 
operations contains not a single case of inflam- 
matory disease If such affections are operated 
on at all, the> should be attacked by an abdomi- 
nal operation, for peritoneal adhesions in general 
contra indicate the use of local anaisthesia and 
render the vaginal h>sterectomy extremelv diffi- 
cult The beginner should select his initial cases 
with great care and start on prolapsed uteri 
which follow the pull of the tenacula easil> He 
should also provide himself with the right sort of 
instruments, in particular good \ aginal retractors 
which will satisfactoril> expose the operative 
field For the general surgeon the operation is, 
probabl>, too difficult, as may be inferred from 
statements made b> Farr, Hertzler, Allen, and 



490 


SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE II — PROCEDURES CARRIED OUT WITH 
VAGINAL IIYSTERECTOUIES 

Cues 


Penneorrhaphy 41 

Thjrd degree tear a 

Le Fort operation a 

Bilateral removal of adnexa 6 

Unilateral removal of adnexa 8 

Schauta s radical operation for cancer of cerxit 13 

Ovarian cyst a 

Removal of rectal pol)^ i 

Total 7j 


TABLE III —SYSTEMIC COilPLICYTIONS 

Caiu 

Diabetes 3 

Pulmonary tuberculosis (active) a 

Cardiorenal ii 

Bronchitis 1 

Hypotension (loo or less) 4 

Hypertension (180 or more) 22 

Total 43 


TABLE I\ — EFFECT OF LOCAL ANiESTIlESIA 


Perfect 

Good nah occasional ether 
nitrous oxid 
eth>lene 

Insufficient requiring ether 
nitrous oxid 
ethylene 


Cates Cates 



i. •* 


Others, but to the modern gynecologist who 
knovxs the anatomy and is familiar nith the 
approach from below, \aginal hysterectomy un 
der local anxsthesia will prove a highly satis 
factory and, m lime, easily accomplished pro 
cedure This operation, it is true, makes great 
demands on the physical stamina of operator 
and assistants, but the gratify mg effect on the pa 
tient will compensate for the energy expended 


SUMMARY AND CONCLUSIONS 
Vaginal hxsterectomy can readily be performed 
under local anssthesia by which the parametria 
are infiltrated with a ^4 per tent noxocain solu- 
tion The special technique employed in the 
hysterectomy is a modification of Dickinsons 
“two suture method ’ The details of both pro 
cedures are described and depicted in this paper 
Performed under local anxsthesia, vaginal h\s 
terectomy entirely loses the character of a major 
operation, the whole procedure is practically 
bloodless and almost always completely painless, 
the strain upon the patient’s resistance is hardly 
more than that of a curettage or minor plastic 
operation For this reason, systemic complica- 
tions such as diabetes, active tuberculosis, or 


TABLE V — ^ACTUAL POSTOPERATIVE MORBIDITY 


DreaYing down of perineorrhaphy 

Cystitis 

Pyelitis 

Vesical fistula 

Coccygodynia 

Total 


Ctin 


3 


•4 


TVBLE \I — AGP INCIDENCE 

C»ws 


30 to 39 years 15 

40 to 49 years 39 

JO to 59 years 17 

60 to 69 years 8 

70 to 76 years __3 

Total 8j 


cardiorenal disease which contra indicate any 
general narcosis or, as in the case of old age, 
render any operative intervention extremely haz 
ardous, are no bar to vaginal hysterectomy, if 
local anxsthesia is employed 

The senes here presented comprises 83 hy sterec- 
lomies, of which the greater part was performed 
for prolapse, cancer, and fibroids The less fre- 
quent indications are listed m a table Other 
tables show the number of other operative pro- 
cedures earned out simultaneously with the hys 
terectomy , the vanous sorts of systemic com 
plications, the very small number of postopera 
live disturbances, the age incidence The oldest 
patient in the series was 76 years old and had an 
undisturbed convalescence 

Of the b2 patients 3 died, but only m i case 
was death caused by the operation, or rather a 
fault in operative technique 

The safety of the operation itself is so great 
that It permits of an extension of the usual mdi 
cations, as is discussed at length in the paper 
This opens up new fields for the usefulness of 
vaginal hysterectomy 

Of course, the technique of both the operation 
and the local anxsthesia has to be acquired, 
special instruments must be emploved, and the 
cases which are suited for local anxsthesia, must 
be properlv selected This is pre eminently a 
purely gy nccological operation, w hich will present 
no unusual difficulties to the modern gy necologist 
who knows the anatomy and is familiar with the 
approach through the vagina— an operation, 
moreover, which presents such signal advantages 
that he should be glad to adopt it in the interest 
of his patients 

Note — Since the foregoing was written I have per 
formed 9Bdditional hysterectomies All patients recovered 
from the operation In 8 the local anxsthesia was perfect 
in t it was insufficient The total number of cases in the 
present series is now 91 
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FROM THE GYNMCOLOGICAL DEPARTME^T, ROTUNDA. HOSPITAL 

THE TECHNIQUE OF TOTAL HYSTERECTOMY 

BETHEL SOLOMONS, MD.FRCPI.MRIA, Dubliv, Irj iand 

Master Rotusda Hospital 


I N Visiting various clinics one is struck most 
forcibly b> the different techniques adopted 
b> gynecologists for the operation of total 
hysterectomy In spite of the marked increase m 
the use of radium and X-ra> s for the treatment 
of uterine bleeding, there are many such cases 
where m addition to the haemorrhage, the cervit 
IS involved either in ulceration, erosion, ectropion, 
or some similar condition, so that hysterectomy 
IS necessary and advisable 

For this type of case the subtotal operation is 
out of the question Many of the patients who re- 
quire total hysterectomy, are desangmnated, and 
It IS necessary to adopt a technique in which there 
will be no hemorrhage, where the operation is 
speedy, and at the same time where complete 
pentonealization is earned out 
The technique described below has been earned 
out by the author at the Rotunda Hospital and m 
private practice, w ith complete success for some 
years, and no complications have followed it 
The patient is given a preliminary “twilight 
sleep” as follows — morphine X gram and scopo 
lamine hydrobromide yioo gram are given one 
and a half hours before operation, morphine 
gram and scopolamine grain half an hour be- 
fore operation The patient is then brought to 
the anaisthetic room, where ephedrme }4 gram is 
administered The blood pressure is taken, and 
if 130 millimeters mercury or more, the subcu 
taneous tissues are injected with per cent 
no\ ocam The spinal needle is then inserted intra- 
thecall> between the fourth and fifth lumbar ver- 
tebrJE One cubic centimeter of spinal fluid is w ith- 
drawn and mixed with i cubic centimeter of 5 
per cent stovaine in glucose, which is already in 
the syringe Unless the tumor reaches far above 
the umbilicus, the anaesthetic is perfect, occa 
sionallj , how ever, a little open ether is necessar> , 
and is given Before the operation is commenced, 
the vagina is plugged well up to the cervix with 
iodoform gauze soaked in 3 per cent picric aad, 
and the end left well out of the \agma 

STEPS OF THE OPERATION 
After painting the skin with 3 per cent picnc 
acid in 90 per cent alcohol, the abdomen is opened, 
and the skin and skin edges are protected by 


dressings The first part of the operation con- 
sists of cutting and tying the infundibulopelvic 
and round ligaments, and pushing down the 
bladder Clamps control bleeding from the ova- 
rian arteries on the uterine side The uterosacral 
ligaments are then cut without ligating, and the 
posterior peritoneum is pushed dow n The rectum 
never appears unless there are adhesions At this 
stage an assistant removes the gauze m the va- 
gina The uterine vessels on either side are caught 
m a curved damp A small cervix needle is 
passed parallel to the long axis of the uterus, and 
the uterine vessels are hgated (Fig 4) Macken 
rodt’s ligaments are caught in a straight forceps 
(Fig 5) A small cervix needle is used again, con- 
taining a stitch which is placed around the liga- 
ment and acts as a second safety ligature for the 
uterine vessels (Fig 7) The vaginal angle is then 
caught m a curved forceps This is an absolutel> 
safe procedure, and there is no risk in including 
the ureter for the forceps is kept closelj applied 
to the uterus (Fig 8) A stitch is then placed 
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Fig 1 The o\arian \esscl> anti the round ligamfnt on Fig S Mackenrodt » li^iment>are chmped bv straight 
the right side arc controlled by clamp forceps 

Fig 3 Line of section of uterosacral ligaments Iig 6 Suturing Mackenrodt s ligaments with a small 

Fig 4 The uterine tesselsof the righlsideareclampcd cerMC needle The suture acts as a second safety liga 
and ligated ture 

round this, and tied (Fig 9) When all these uterus there la an\ oozing or nn\ ‘ spill ’ jt is 
sutures have been placed, the uterus is ready for packed in the pinmetnum and the pelvic pen 
removal The anterior vaginal wall is cut across toneum sevted over it In most cases, however, it 

and iodoform gauze is passed into the vigina is cut short and dnwn through the vagina The 

This pushes down any septic matter which maj incision in the vagina is continued until it is, com 

have been present Ihe gauze is left long tem plete!> cut across and then sutured Tins is 

porarilj (Fig 10), and if after the removal of the done with a modified I embert suture which m 
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Fir I Connections of the prcucnl nene a semilunar 
{•anRlion b cceliac plerus c supenor mesentenc arieiy 
d renal plexus e renal ganglion / mtermesenienc plexus. 
g infenor mesentenc artery h middle root of presacrai 


reaction tvhich lasted 48 hours The residual urine on 3 
suceessise da>s amounted to 300 105 and 195 cubic 
centimeters respectively 

Operation was performed December so 1919 a left 
paramedian incision nas made The cxcum and small 
bowel were packed upward and Co the right and the sigmoid 
colon was drawn firml> over to the left The bladder was 
noted to be large and flabby although the patient had 
been catheterued immediately before operation The 
rectum was not dilated The main trunk of the presacrai 
nerve was eaad) visible under the peritoneum over the left 
common iliac vein The peritoneum over the fifth lumbar 
V ertebra was opened in the middle line and this incision was 
extended upward and downward to a length of 8 centi 
meters (Fig 3) The presacrai nerve was first isolated at 
Its lower end and the branches joining it from the fourth 
lumbar ganglions were divided The nerve was cut across 
just beyond the origin of the two hypogastnc nerves and 
ligatures were placed on its distal ends to control bleeding 
from the vasa nervorum By upward traction on the 
proximal end of the nerve the branches joining it from the 
third lumbar ganglions were put on the stretch and were 
divided Finally the lateral roots were severed on each 
side the segment of nerve measured 5 o centimeters in 
length (Fig 4) The wound in the posterior peritoneum 
was closed and the abdominal incision was sutured in 
layers 

At first the bladder was allowed to dram contmuously 
through an indwelling catheter a daily lavage was given 
with a I 5 000 solution of potassium permanganate Dur 
ing this period of drainage an attempt was made to stimu 
late the musculature of the bladder and to reaccustoni it to 


liR 3 The hnsory disturbances in the case reported 
Touch designated by Arabic numemN pain by Arabic nu 
morals in circle temperature by Roman numerals vibra 
tory by I 


contraction by the intramuscular administration of ace* 
chotine a proprietary preparation containing acetyl 
choline in stable form Tne drug is a specific stimulant of 
those structures innervated by the sacral autonomic out 
flow just ns epinephrine is a specific stimulant of those 
structures innerv ated by the thoracicolumbar sympathetic 
outflow It was Riven twice daily in doses of o lO grams 


traction of the bladder may be judged from inspection of a 
cystometrogram (Fig O 

December *9 a clip was placed on the indwelling 
catheter the clip was opened at lengthening intervals until 
January i 1930 when the catheter was removed The 
patient at once began to pass urine in amounts of about 
100 cubic centimeters and was emphatic in stating that 
the act was much more easily performed than before opera 
lion Tbereforv it was somewhat discouraging to find at 
the end of the day 800 cubic centimeters of residual unne 
Unfortunately, convaliscence hitherto most uneventful 
was complicated on the following day by the dev elopment 
of severe right epididymitis with retention of urine At 
rirstmtcrmiltentcalhetenzaUonwasemploycd and January 
j this could be limited to one instrumentation each day 
January 7 residual urine was J70 cubic centimeters on 
successive days thereafter it was respectively * 4 ® 

330 180 2SS **5 3®® *7® 300 cubic centimeters 

January 17 an indwelling catheter v*as reinserted and 
o io grams of acecholine was given intramuscularly twice 
daily Under this Ireitment together with local opphea 
tions the epididymitis subsided and on January as 
catheter was remov ed Daily tests showed that the residual 


unne January 26 was 150 cubic centimeters Januaty *7 
30 cubrccentimeter 3 andJanuaryaS none Thecondition 
of the urine improved greatly and by January J? the 


amount of albumin present was graded i, and the urine 
was microscopically normal 
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lig 3 Exposure oJ the presacral nerve The pleti/orm 
arrangement ol the nerve has been reproduced, as this 
arrangement is found m 8o per cent of cases 


A postoperative examination, January 6 , had disclosed 
the same neurological features as before operation A dnal 
Ci stoscopic examination was made Tebruary 5 There was 
no residual unne The internal sphincter was relaxed as 
before Sensation was still much diminished llie c>stitis 
was subsiding The striking feature was the fact that after 
the introduction of 450 cubic centimeters of water the 
expuisne power of the bladder was considered b> the 
cjstoscopist to be nearly normal, although a cystometro 
gram made 2 days previously would not have led one to 
expect this (Fig 5; 

Chwcally, the patient was still unable completely to 
empt> the bladder while he was erect, but he recognized 
great improvement in expulsive power, and could empty 
It completely in a sitting posture He could tell when 
the bladder was becoming fuU (after the introduction of 
22 $ cubic centimeters of water), but still preferred to 
urinate voluntanlj at regular intervals Immediately 
after operation, while he was taking aperients, he bad a 
little trouble in controlling the bowels, this was possibly 
to be expected, in view of the fact that the tonus of the 
internal sphincter of the anus is partly maintained by the 
presacral nerve through the bypogastnc nerves Rectal 
control, however, began to improve when he was up and 
about, so that he never soi/ed himseff 

The features of the case may be summarized as 
follows (i) injury to the intraspinal cojineclions 
of the posterior roots of the second sacral to fifth 
sacral nerves on the left side, and third sacral to 
fifth sacral nerves on the right side, manifested by 
anmsthesia of the skin, and anesthesia of the 
bladder, ( 2 ) injur> to the intraspmal connections 
of the anterior roots of at leas't the third and 
fourth sacral nerv'Cs on both sides, manifested 63 



Fig 4 The Times removed at operation The presac 
ral nerve was a single trunk Above, on the nght, are the 
branches joining it from the first and second lumbar gan 
gtions, on the left, these branches are united to form one 
trunk On each side are the branches louunc it from the 
third and fourth lumbar ganglions Below, the two hypo 
gastnc nerves ma> be seen ]'*aving the presacral nerve 

paresis of the external sphincter of the anus, and 
loss of expulsive pow er of the bladder, (3) relaxa- 
tion of the internal sphincter of the bladder, which 
vv as not due to palsj of the h3’pogastnc nerves, for 
these sprang from unaffected segments of the 
spinal cord (probably this was an expression of 
hypotonia, the result of injury to the synapses of 
a reQex arc, which reached the cord either b\ vay 
of the pudic nerves or the pelvic nerves, and the 
posterior roots of the third and fourth sacral 
nerves), and (4) complete control of the compres- 
sor urethrm muscle in spite of the injur3 to the 
mtraspmal connections of the anterior roots of the 
third and fourth sacral nerves, the internal sphinc- 
ter was functionless 

The most sinking feature was the mtegntj of 
those fibers from the third and fourth sacral ante- 
rior roots which innervated the compressor ure 
thr« muscle Granted that the lesion was not a 
complete one, it is nevertheless surprising that the 
external sphincter was strong enough to insure 
complete continence of urine 

The decision to interrupt the thoracicolumbar 
S3mpathetic fibers to the bladder was reached 
only after much consideration B> this proce- 
dure, we hoped to plxce the detrusor muscle and 
Its reduced motor nerve supply under the most 
favorable conditions for emptying the bladder, on 
the hypothesis that such nerve section would 
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I»S 5 C>sl<3fn«lfK readings t S w«<ks afwr opera 
Won althoufth the e>stometrogram shows esKlence of an 
atonic condition of the bladder the patient was able to 
empty the bladder completely and cjstoscopw esanwna 
Won showed good expulsiie power jo minutes after i 
and 1$ minutes after the intramuscular injection ofoio 
grams of acecholine the effect of the drug on the detrusor 
muscle IS shown clearly 

interrupt impulses which inhibit the musculature 
ol the bladder There were man\ arguments how 
eter against such a hj^pothesis Elliot, on strtic 
tural and physiological grounds, consitlered it 
unlikely that the hypogastric nerves could inhibit 
the detrusor muscle m man Again, c\en if 
inhibitory impulses pass along the hypogastric 
nerves of man it does not necessarily foUo'r that 
they are continuous, or that they act as a brake 
on vesical contractions once initiated by the pel 
VIC nerves Further, in this particular case, a pec 
tinent problem was the degree of reflex inhibitory 
activity (if any) mediated by the hypogastric 
fibers, for their motor function to the internal 
sphincter w as in abey ance, as a result of defiaency 
m afferent paths, and it might well be asked 
whether their inhibitory influences also would be 
suppressed m the absence of complete informa 
tion as to the tonus of the bladder Finally, we 
were somewhat reluctant to sever the only intact 
path by w hich afferent impulses from the bladder 
could reach the spinal cord 
We could find no guidance m the literature 
It has been observed (5) in goats that following 
lumbar ramisection by the extrapentoneal ap 
proach devised by Royle the expulsive power of 
the bladder is increased, and by this procedure 


some, at least, of the sympathetic nerves to the 
bladder are interrupted Moreover, although it 
played no part in the consideration of our case 
we derived some assurance only a few hours after 
the operation from chancing on a case presented 
to the Socii-tt de Chirurgie de L> on by Richer, a 
summary of the details given by him follows 

\«oRun afirdsoycan w^as suddenly «eireJ with com 
plele inability to urinate Keinilar calhelenzation for a 
month dut not improve the condition and she con<uIted 
Kicher He was impresseil by the decree of dilatation of 
the colon which also esisicd but could not demonstrate 
cofonic obstruction by tianum enema There was no 
evidence of tabes dorsalis or Totl s disease and no motor 
or sen«ory changes m the lower eatremities Spinal punc 
lure showed lymphocytosis in the cerebrospinal fluid Of 
ysocutnc centimeters of water introduced into the bladder 
the patient could pass only 50 cubic centimeters but after 
the hypodermic injection of i cubic centimeter of a i per 
cent solution of pilocarpine nitrate syo of 350 cubic 
centimeters was passed with intense bladder colic Richer 
divided both hypocaslnc nerves at the level of the upper 
border of the hypojtastnc canKlions For 15 davs a 
catheter was passM twice daily on the fifteenth day the 
patient wns able to pass 150 of 330 cubic centimetere of 
fluid Three months later there was only 60 cubic cenu 
meters of residual unne 

Finally »c concluded that it was vitallv neecs 
sary to deal with the residual urine, which con 
stitutcd the risk to life and to accomplish this, if 
possible, without condemning the patient to a 
caihetct life \\ e fcU that by submitting to opera 
tion the patient might gam much, and would lose 
nothing and after the whole position had been 
frankly put before him, he readilv agreed to this, 
course 

We rccognue that one case is insufficient from 
which to draw conclusions, although its clinical 
features were such that the operation was of the 
nature of an almost clean cut phv siological expen 
ment Moreover, we realixc that we were deal 
ing with a bladder already partly freed from its 
central nervous connections that the neurcctomv 
freed it from the controlling influence of still 
another “ lev el ’ of the nerv ous sy stem (as defined 
by Hughlings Jackson), and that it is necessary 
to be cautious in translating the effects we ob- 
served to explain the mechanism of phv siological 
control of the normal bladder Nevertheless, we 
feel that the extent of improvement m the expul 
sive power of the bladder, and the rapiditv with 
which this made its appearance, must be attnb 
uted rnrtlv to the neurcctomv It has been our 
experience with this type of lesion, that when the 
bladder becomes atonic and a large amount of 
residual unne accumulates, in the mxjontv of 
cases catheterization will not grealK reduce it 
For this reason we usuallv introduce permanent 
suprapubic dramage rather than have the patient 
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forced to catheterize himself three or four times a 
day It IS true that occasionallj, v-ith early le- 
sions of the central nervous system when anU- 
s>philitic treatment has been thoroughl> carried 
out, repeated catheterization will gradually re- 
duce the residual urine over a period of several 
months, and m the exceptional case it ma> be 
completel> eliminated Reduction of urine, how- 
ever, IS gradual and extends over a long period of 
time 

The most reasonable explanation of the success 
of the operation seems to us to be that the hypo- 
gastric nerves m man do carrj inhibitory impulses 
to the bladder, and that these impulses may be 
sufficient to prexent complete emptying of the 
bladder when the hypogastric nerxes are intact, 
although the pelvic nerxes are injured, as m our 
case Further, the outpouring of inhibitory in- 
fluences by way of the hypogastric nerves would 
seem to be independent of the outpouring of mo 
tor impulses to the internal sphincter and trigonal 
region There is a possibility that the results of 
such sympathetic neurectomy will not be lasting, 
but xxe report the case m the hope that others 
who have similar suitable cases may be encour- 
aged to try the method, and to place their expe- 
rience on record ' 

In selecting cases for the operation, we xvould 
emphasize certain requirements The clinical data 
must point to reduction of the function of the pel- 
vic nerxes (aptly called by Rose the “emptying” 
nerves of the bladder}, while the hypogastric 
nerves are uninjured, in other words, the balance 
of vesical innervation is disturbed, and injured 
pelvic nerves are handicapped in their task by the 
“brake” action of intact hypogastric nerves As 
a corollary, there must not be total paralysis of 
the pelvic nerxes, in order that after removal of 
the brake the residual expulsive power of the de- 
trusor muscle may be more equal to emptying the 
bladder Again, the patient must be continent, 
through the action of the compressor urethr® 

'Seven months after operation we had a rejKirt from tb« patient 
statinK that he could urinate freely in any position and that Kpeatedly 
catheterization had shown that there was no residual arme Tois leads 
US to hope that the beneficial effect of the operation will bepermaDent 


muscle, for the hypogastric nerves are the motor 
nerves to the internal sphincter Finally, there 
must be satisfactory renal function 

suarjf‘XR\ 

A case of cord bladder is described in xvhich 
both pelvic and pudic nerxes were partly para- 
lyzed 

An operation is described, by xxhich the tho- 
raucolumbar sympathetic supply to the bladder 
was interrupted 

In view of the part play ed by this operation m 
eliminating residual urine, the possibilitx is raised 
that the hypogastric nerxes carry inhibitory in 
fluences to the bladder 
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U TERINE sarcoma was first described b> 
C Rlajer, in i860, and later confirmed b> 
\ irchow in 1867 In 1867, G Veit devoted 
a portion of a chapter m his work upon diseases 
of women to the affection describing 3 cases of 
his own, including i case of sarcoma of the ccr>ix 
which was the first on record 
According to Kellj sarcomata, in general, con 
stitute about 3 per cent of sH uterine tumors or 
about s cent of all malignant neoplasms 
While most of the uterine carcinomata originate 
in the cerviT, the opposite holds for the sarco- 
mata where but one out of five occurs in this 
localitj 

The literature consists almost entirelj of case 
reports Bettmger, m his thesis, in 1909 men 
tions 33 cases which he collected from the litcra 
ture m reports b> 30 authors 
Piquand, m ks treatise on sarcoma of the 
uterus, divides sarcoma of the cerNT? into two 
groups (:} Racemose sarcoma, characterized 
bj the fact that macroscopicall> the tumor re 
sembles a bunch of grapes and (2) all other 
varieties — a rather ill defined group Up to 1905 
Piquand had collected 29 cases of racemose 
sarcomata These increase rapidl> m size and 
soon fill the vagina, which ma> become con 
siderabl} distended, and thev ma> even herniate 
outside the vulva There is an associated 
abundant discharge w hich is often fetid, although 
the tumor does not have anj great tendenc> 
to ulcerate 

The same author also collected 41 cases other 
than racemose sarcomata Ihese tumors do not 
differ from sarcomata of the bodj , and tw o large 
classes are encountered (i) sarcoma of the 
mucosa and (2) sarcoma of the parenchyma 
Sarcomata of the mucosa are very much more 
common and they may be diffuse or circumscribed 
The diffuse form is very rare There is an ill 
defined infiltration, with thickening and vegeia 
lion of the mucosa, which is involved wholly or 
only in part The tumor has little tendency to 
invade the body of the uterus, but frequently 
extends the other way, to the vaginal mucosa 
In the beginning, the neoplasm is limited to the 
mucosa, but later it extends to the muscular tis 
sue The circumscribed sarcoma is the most 
frequent of all the sarcomata of the cervix It 
may take the sessile or pedunculated forms 


The sessile sarcoma forms a sort of vegetative 
mass, more or less projecting over the cervax and 
resembling exactly a papillary epithelioma, from 
which It is differentiated macroscopically only 
by Its soft consistency , its greater size, and its 
tendency to gangrene and suppuration 
The pedunculated sarcomata or sarcomatous 
polyps gencrallv have the appearance of a 
rounded or pyriform tumor, joined to the cervLX 
by a more or less contracted pedicle The size is 
variable but rarely exceeds that of an orange 
The pedicle is usuallv implanted in the cemcal 
canal Verv unusually is it implanted on the 
external surface of the cervix 
Sarcomata of the parenchyma are rare, they 
alwavs take the polypous form Primarv sar 
comala of the parenchyma of the cenix have 
been noted fCrcnscr) but they are almost always 
due to a sarcomatous degeneration of a fibrous 
polvp The tumor is rather regular m shape, 
smooth or bossed, its consistenev is firm, but 
variable at different points 
Histologically round cell, spindle cell, and 
ramified cell sarcomata are found Bowman’* 
case was a giant cell sarcoma The surface of the 
tumor IS sometimes covered with a regular 
epithelial layer but when the sarcoma has existed 
for some time this covering has partially or 
completcU disappeared (Bcttingcr) It should be 
noted that observers have quite frequently found 
the presence of hctcrotopic elements of carti 
lagmoub tissue (Gcisler), or of striated muscle 
fibers (Rudnew a Kascherowa Richter) 
Sarcomata of the cerv ix always begin insidi 
ously and may evolve for a long time before they 
are manifested by any functional symptom The 
three leading symptoms are hemorrhage, pain 
and serous discharge, the same symptoms en 
countered m carcinomata The average duration 
of life appears to be from one and a half to two 
years 

Metastascs occur m the paTametna, tne 
vagina the peritoneum, the lungs, the bonv and 
the central nervous system 
The treatment should be the radical abdominal 
hysterectomy along the lines of the W’ertheim 
technique Most of the cases reviewed in the 
literature terminated fatally from nietastases, 
yet, with earlier recognition of the disease, it 
might be possible to improv c the results 
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S\RCO\IA OF THF CE:R\ IX 
wmi METASTASIS TO THE 0\ \R1i 

Miss M F, a machine operator by occupalton, was 
bom m Massachusetts, 36 vears aj;o She was seen m 
consultation at th<» Leonard ilorse Hospital on Febniar> 
1, 19J9 Her complaint was constant \aginal bleeding, 
without pain, since August, 19*8 Her father, her mother, 

5 brothers and 3 sisters were iinng and well, j brothers 
had died, : of pertussis, when 3 years of age the other 
from a railroad accident at ai veara ot age Ihere were 
no chrome diseases in the family The patient had measles, 
pertussis, and scarlet feser as a child In 191$ she had 
influenza Eighteen >ear8 ago she had an appendectomy 
performed at the Lwnard hlorse Hospital Four years 
ago she was 10 the banc hospital for what was term^ ‘ 0 
heart condition ' Menstruation was established when she 
was n, the periods were regular, of the aSda) t>pe, lasted 

6 to 7 days requiring four napkins per day, there was 
pain across the t«ivvs lasting 1 to 3 hours after the onset 
and small clots were passed Since August, rgrS, she had 
been flowing constantly, she would base a regular period, 
stain for a few daj s, flow again for a dav and repeat the 
process so that there was the dailv appearance of Wood 
There was no pain, escept for abdominal cramps at the 
time of the regular period Her appetite was good hrr 
bowels were regular, there were no unnary svirptoms, 
and she did not think that she had lost in weight 

Lxam nation There was nothing remarkable noted 
except for the pelvic condition The vaginal examination 
showed normal nuliiparous external genitals The cenix 
was large, indurated, eroded, bled freely to the touch, and 
contained a mass which extended laterally to the para 
metna The uterus was hypertrophied and m the second 
degree of retroversion, the adnexa could not be felt easi)) 
because of the induration of the broad ligaments The 
urine was normal and the blood examination was wiihm 
normal limits despite the fact that she had had prolonged 
liiceding 

RuJtiim iwlment Onlebruarj i, lO^O the cervix tras 
inspected under ether anxsthesu ^ i.hnical diagnosis of 
carcinoma of the ur\ix Utnertim, t\pc) « is made, 4 
biopsy specimen was obtained and 50 milligrams of radium 
sulphate m a Jefferson applicator cov cred with a miUj 
meter of rubber was introduced m the cervical canal and 



Fig 3 Bundles of spindle shaped cells running in 
different directions Photomicrograph of section from the 
tumor of the uterus X70 


left tn sttu hours, gi\ mg a radium dose of rSoo milligram 
hours The vagina was tightly packed with gauze and a 
self rctaimng catheter was introduced n the bladder On 
hebniary 15, 1929, a deep \ ray treatment was admiius 
teted Hie pjthoJogical report of the fragments obtained 
from the external os was sarcoma 
Operahon The patient had stopped bleeding after the 
use of radium, but there had been no appreciable reduction 
m the sue of the tumor Operation was decided upon and 
was performed on March t? 1939 The intervention 
consisted of a radical abdominal hysterectomy with 
ligation of the bypogastnc arteries under ether anss* 
thesia a median inasioo was made from the symphjsis 
extending through the umbilicus and a^ut a inches 
above it, this incision was made partly through an old 
median scar It was found that the uterine tumor filled 
the cervix and extended laterally The parametria, al 
though infiltrated, were arcessible The infundibulopebic 
and round lupimints were kgated and cut dose to the pelvic 
bnm The leaves of the broad ligaments were separated 
and the pentemeura was pulled upward exposing the com 
mon iliac arteries at their bifurcation The hypogastnc 
arteries were isolated and ligated, with silk, near their 
origin The ureters were identifl^ at this place The 
bladder was separated from the uterus and vTigina, it was 
firmly adherent because of the location of the neoplasm 
and bec3u-<e of the use of radium There was considerable 
adema of the broad ligaments The uterine arteries 
were next dissected and tied at their ongm The uterus 
was turned forward the uterosacral hgaments were 
clamped, cut, and tied, the rectum was separated from the 
vagina posteriorly , the ureters had to be dissected from the 
paracervical tissues by sharp dissection on account of the 
nrm scar tissue m this region, they were then liberated up 
to their entrance m the bladder, the venous plexuses 
extending to the bladder honi«, were clamped, cut, and 
ligated After thorough walling off of the pelvis, the 
vagina was opened at a considerable distance below the 
mass, and the uterus and adnexa were removed The 
vapna was closed by a figure of eight suture at each 
angle, leaving a central opening into which was introduced 
a small agarette drain The two layers of peritoneum 
anterior and posterior were united with a running stitch, 
thus covenng over ail raw areas No 2 chromic atgut 
was used throughout the operation k lari,e cigarette 
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Fig 3 Tumor of uterus showing orie multiple mitosis 
and se\eral mulUnucteated cells Xj6o 


dram i\as placed in the oil-de sac of Douglas and allowed 
to come out at the infenor angle of the incision The 
omentum was brought down and the incision nas closed 
in layers The duration of the operation was i hour and 
1/ minutes She left the table with a pulse of no and 
showed no evidence of shock 
Coil ilesctnce The patient made a good ether recovery 
The temperature on tne evening of the nrst da) nasioi 
degrees r pulse io8 respirations to On the evening of 
the second day the temperature was loi degrees F pulse 
104 respirations 20 otherwise the temperature was nor 
mal tlie pulse in the v-icinity of 80 and (he respirations 20 
The abdominal dram was removed on the fifth day and 
the vaginal on the seventh The sutures were removed on 
the ninth da> The patient had to be cathetenzed every 
8 hours during the 12 days she was in bed otherwise there 
were no complications She was examined on (he twelfth 
dav after operation the incision was healed except for a 
mall granulating wound in the drainage tract the abdo- 
men was soft and there was no tenderness anywhere On 
the thirteenth day she was allowed out of Ixd shortly 
after she voided normally She left the hospital on Apnl 



Fig S Aretastasis of tumor in ovary Two mitoses 
near center X26S 



lower center Corpus fibrosum m upper right X8 

2 1929 on the tvsrnly first day after operation in excel 
lent comlition and w a« referred for deep \ ray therapy 

PathMi ftcal rtp^rl The specimen was taken to Dr 
I B Mallory The microscopic examination showed 
tibrosarcoma of the uterus with metastasis to the ovary 

On \pril 20 1929 an examination of the patient showed 
a well healed abdominal incision and no abdominal ten 
demess The vaginal examination showed a healed vaginal 
vault and no bleeding to the touch The rectal exanuna 
tion revealed no masves or areas of sensitiveness laterally 
bhe was enjoying good health 

On July s 1929 ihe examination was identical with the 
preceding one The patient appeared m good health Soon 
after she devrioped brain svmptoms she was treated by 
an internist and by a neurologist On August 14 1929 she 
died of what clinically teem^ to be a metastasis to the 
brain A post moriem examination w as urged but refused 

This case presented manv points of interest 
The clinical diagnosis was that of carcinoma of 
the cervix because of the marked ulceration 
present The biopsy performed before the intro 
duction of radium made the histological diagnosis 
possible Radium slopped the bleeding and 
healed the ulceration but had no appreciable 
effect on the growth itself Operation was 
decided upon on account of this fact The 
metastasis to the ovary had not been suspected 
even it operation and was proved with the mi 
croscopc Inview of the ovarian involvement the 
chances of a cure with radium were greatlv 
diminished From the standpoint of technique 
the preliminarv ligation of the hypogastric 
arteries near the bifurcation of the common iliacs 
was of marked value in saving blood and m 
expediting the operation Because of the blood 
less field, the ureters were dissected out of dense 
scar tissue in the paracervical regions, with no 
great difficultv Despite the fact that no local 
recurrence could be found, the patient died of 
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hat appeared to be a metastasis to the brain, 
at the end of 5 months Obviouslj she was 6rst 
seen m an advanced stage of the disease Her 
life might have been saved had the lesion been 
recognized and had she presented herself for 
treatment earlier 
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S INCE the advent of the roentgen ray a 
constantly increasing number of cases of 
diaphragmatic hernia are being recognized 
Studj of the sjTnptoms of these pro\ed cases has 
presented a fairlj definite clinical sj ndrome 
Hcemorrhage from the stomach is one of the 
less common symptoms and is usually associated 
with severe gastric incarceration I believe that 
the bleeding from the stomach is caused by ero 
sion of the mucous membrane at the point of 
angulation and fixation to the hernial opening or 
to a structure in the thorax In chronic cases, 
this erosion maj progress to definite ulceration 
and ma> present some of the symptoms of gastric 
ulcer 

In the last 4 >ears I have operated m 30 
cases of diaphragmatic hernia, in 8 of which there 
had been hemorrhage from the stomach In 7 of 
these 8 cases, evidence of erosion or ulcer of the 
gastnc mucosa w as found at the time of operation 
In this paper 1 shall give complete reports of these 
8 cases and a brief resume of the s> mptoms, opera 
live procedure, and results in the 30 cases in which 
I have operated 

The ages of these 30 patients were as follows 
one patient each 7 months, 3 jears, 12 years, 
years, and 70 years, 6 patients, between 30 and 
40 years, 7 between 40 and 50 years, 6 between 
50 and 60 years and 6 between 60 and 70 years 
Thirteen were females and 17 were males 
The symptoms of diaphragmatic hernia arc 
often complex, because of the various structures 
involved They depend on the amount of me 
chamcal interference with the function of the 
herniated abdominal viscera, on the degree of 
interference with the normal motion of the dia 
phragm and on the amount of pressure in the 
thorax which causes impairment of respiration 
and circulation The duration of symptoms in 
this group of 30 cases was from 5 weeks to 24 
years the average duration, 7 years 
This series of cases mav be divided into two 
fairly definite groups The first group consists of 
those cases m which the stomach is the only ab 
dominal organ involved in the hernia There were 
20 of these cases 18 were of the ccsophageal t\|x, 
and 2 were of the traumatic tvpt 
The second group of cases consisted of 10 in 
which several abdominal viscera were incorpo 
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rated in the hernia Eight of these cases were of 
traumatic origin and the opening was m the left 
leaf of the diaphragm The stomach, colon, small 
bowel, and spleen were present in the hernia in 3 
cases the stomach and colon in 3 cases, the stom 
ach, colon, and small bowel m i case, and the 
stomach, colon, and spleen in i case In only one 
case of the tcsophageal type were multiple ab- 
dominal viscera involved in the hernia This was 
a case of congenital shortening of the oesophagus 
in which the colon was pulled into the lower mar 
gin of the opening but was in no way fixed in the 
thorax There was one congenital hernia result 
mg from failure of obliteration of the pleuropen 
toneal hiatus, m which the entire right and trans- 
verse colon and the greater portion of the small 
bowel were in the left thoracic cavity This case 
presented symptoms of intestinal obstruction 
(Table 1 ) 

(Esophageal diaphragmatic hernias are usually 
congenita! The sv mptoms may begin at birth or 
at any time during life There may be a congem 
tal weakness in the ccsophageal ring and a definite 
hernia may later be produced by some type of 
injury or by increased intra abdominal pressure 
These cases may be considered of traumatic on 
gm, but are essentially congenital in the same 
manner as hernias m the inguinal region The 
ccsophageal type of hernia produces a more uni 
form symptomalologv than hernias eUewhere in 
the diaphragm The symptoms are those of 
intermittent or progressive incarceration and 
obstruction of the stomach At the onset, the 
attacks are usually mild, they consist of epigastric 
distress radiating through to the back, come on 
during or shorll) after a heavy meal and are re 
Iieved by belching of gas or vomiting These 
attacks are not uncommonly considered to be due 
to disease of the gall bladder As more of the 
stomacli becomes incorporated into the hernia, 
the attacks become more severe, the pam radi 
ating straight through to the back, and to the 
lower lift side of the thorax, is more marked to 
the left of the spinal column, and often appears 
between the shoulder blades This pain is agoniz 
ing and tliere is difliculty m belching of gas and 
vomiting because of spasm of the diaphragm and 
reflex cardiospasm Ihe spasm of the diaphragm 
produces an hour glass deformity of the stomach, 

I DelBIonte Californu Decemler li Ji 
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Fig I Fig 2 Fig 3 


Fig I Roentgenogram of the stomach on admission Fig 2 Roentgenogram of colon made the day after the 
Enormously distended stomach with marked torsion, roentgenogram of the stomach was made A large residue 
herniation of about half of the stomach into the left part of of banum is shown m abdominal portion of the stomach 
the thorax through the cesophageal hiatus shown by large The entire colon is in normal position below the diaphragm 
gas bubble above diaphragm Apparent obstruction at the Fig 3 Roentgenogram of stomach on dismissal about a 

pylorus causing retention Small amount of barium m the month after operation The entire stomach is below the 
lower part of the msophagus diaphragm Tne pylorus 15 not obstructed 

which interferes with the emptying of the upper retain food and from marked restriction m diet, 
loculus, and causes increased mtragastne pres- due to fear of bringing on an acute attack which 
sure The pressure of the hermated portion of the may be termed “food fear” The vomiting is 
stomach on the lower part of the cesophagus inter* more severe and often is of the retention t>pe 
feres with the belching of gas or vomiting Spasm During these severe attacks of vomiting, the 
of the diaphragm is commonly associated with vomitus may contain blood If the attacks are of 
referred phrenic pain in the left shoulder which at long standing, the patient not uncommonly has 
times ma> radiate down the arm The increased a burning sensation m the epigastrium, which 
pressure w ithin the thorax causes cardiac embar- comes on after meals and which is relieved by 
rassment with palpitation and tach>cardia The taking small quantities of food If large amounts 
pressure on the lung and the interference with the of food are taken, it may bring on one of the at- 
motion of the diaphragm, cause dyspnoea These tacks associated with incarceration of the stom 
symptoms are augmented when the patient lies ach due to the hernia Several of these patients 
dow n, and m the more severe cases it IS necessary have been placed on a diet for ulcer and have 
for patients to sit up to breathe The attacks may obtained partial relief because of the restricted 
last for from a few minutes to several hours, and amount of food taken at frequent intervals 
occasionally are considered to be caused by dis- Haimorrhage is not a common symptom but usu- 
ease of the arteries of the heart or by myocardial ally is indicative of severe incarceration, with 
disease The attacks usually are completely re- fixation of the stomach in the thorax The bleed- 
lieved by vomiting and often recur immediately ing is caused by erosion of the mucous membrane 
after food is taken There is often an intervral of due to the forceful pressure exerted, during the 
weeks or months between attacks It is probable attacks of vomiting, on the large, distorted, con- 
that during the interval between attacks the gested, and fixed stomach This erosion may be 
stomach is not incorporated m the hernial ring superficial, or, m cases of long standing, may form 
and IS mils normal position below the diaphragm a definite ulceration from repeated trauma This 
When the attacks become more or less constant, is usually the final stage of incarceration I have 
it usuallv indicates that the stomach has become never seen a stomach which was strangulated as a 
fixed by adhesions m the thorax All of the early result of hernia nor do I behev e that it is possible, 
symptoms of pressure are augmented during the because of the powerful musculature and rich 
attacks There is loss of w eight from inability to blood supply m the gastric w all (Table II) 
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Fig 4 Roentgenogram of stomach on admission Con 
genital ctsophageal diaphragmatic hernia with herniation 
of about a third of the cardiac end of stomach into left side 
of the thorax through the mophageal hutus Congenital 
shortening of the ersophagus Nfaruedscoliosisof the lower 
dorsal spine Figures 4 and s show condition before and 
Figure j after abdominal repair of hernia 

In 3 ca^es of this senes there tv as associated, 
severe secondar> anxmia A large gastric ulcer 
was found on the lesser curvature in one of these 
cases, and gastric resection was done, but there 
had been no gross evidence of ha:morrhage The 
second patient had repeated hemorrhages from 
the stomach and bowel and at the time of opera 
tion gastric erosion was found, which ma> explain 
the anemia The third case was that of a child in 
which the chief complaint v\as gastric distress due 
to hernia, the concentration of hemoglobin was 
20 per cent and there was no hsmoptjsis or 
melena Because of the seriousness of the child’s 
condition, preliminarj phrenicotom> was done, 
w hich gave almost complete relief of gastric sjmp 
toms, and it has now been 3 months since the 
phrenicotomj and the percentage of hemoglobin 
has risen to 68 It is diiBcuU to determine the 
cause of the anemia in this case I have seen sev 
eral cases which presented marked anemia, with 
no demonstrable loss of blood, ver> small hernias, 
and few sjmptoms It ts questionable whether 
this is entirel> a separate condition or whether it 
has direct relationship to the hernia 

In most of the chronic cases which have pre 
seated symptoms of vomiting there has been 
rather marked loss of weight because of inabilit> 
to retain food and also because of the marked re 
striction of diet because of the fear of bringing on 
attacks from heavy or ordmarj meals 
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Fig 5 Roentgenogram of chest on admission Circum 
senb^ pocket with ga$ bubble partially back of the shadow 
of the heart in left lower part of the thorax suggests dia 
phragmatic hernia 

Fig 6 Roentgenogram following abdominal repair of 
daphragmatic hernia The entire stomach is below the 
diaphragm 

The s>mptoms in traumatic cases in which the 
stomach alone is involved are practical!) the 
same as those m cesophagcal cases, but m most 
of the traumatic cases the colon is involved and 
there are the added s)mptoms caused b> in 
terference with the function of the colon This 
maj be indicated bj obstinate constipation, with 
accumulation of large quantities of gas m the 
colon, or b> periodic attacks of partial or com 
pletc obstruction The sudden onset of s> mptoms 
in these cases is usuall) direcllv related to the 
injur) , the progress of sj mptoms is much more 
rapid, and the first s) mptom maj be that of se 
verc gastric hxmorrhage or of intestinal obstruc 
tion The respirator) s) mptoms are usuall) more 
marked because of the greater amount of viscera 
Contained in the thorax, these viscera are m direct 
contact with the lung and pericardium, as there 
IS no hernial sac 

TRI. VTMLVT 

In cases of cesophageal diaphragmatic hernia m 
which the stomach onl) is involved and m which 
the s)mptoms are mild, the treatment ma) be 
Conservative In those cases which present pro 
gressively more severe S) mptoms, the possibihtv 
of serious complications is ver) great, and I be 
lieve that all of them should be considered 
Surgical cases unless radical opention i» contra 
Indicated because of the patient’s general condt 
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Fig 7 left Roentgenogramonadimssion Lefleongenitalcesophageal diaphragmatic 
hernia Slight shortening of the oesophagus The entire stomach is above the dia 
phragm in the left part of the thorax and extends into the right part The heart is 
displaced to the ngnt 

Fig 8 Roentgenogram of stomach it days after abdominal repair of diaphragmatic 
hernia The stomach is in normal position below the diaphragm 


tion Surgical treatment should be instituted 
before severe incarceration with obstruction and 
traumatic lesions of the stomach have occurred 
The operative risk is increased b> gastric reten* 
tion and the technical difficulties are enhanced by 
fixation of the stomach to the diaphragm and 
structures within the thorax 

All cases m which the colon or small bowel are 
involved in the hernia demand early operation 
because of the danger of intestinal obstruction 
These cases are usually traumatic in origin and it 
IS best to dela> operation until the acute symp- 
toms have subsided, if the patient’s condition will 
permit 

Preliminary paralysis of the diaphragm pro- 
duced by phrenicotomy is often of value in incar- 
cerated and strangulated hernias because it pre- 
vents spasm of the muscle and relaxes the hernial 
ring It IS of great advantage in closing large her- 
nial openings when there is considerable Toss of 
structure of the diaphragm as the relaxation of 
the muscle permits this defect to be closed with- 
out tension and in cases in which the diaphragm 
has been torn from the wall of the thorax it may 
be resutured to the intercostal muscles It is also 
of value in cases m which there is a congenital 
shortening of the cesophagus because the relaxa- 
tion, and elev ation of the muscle of the diaphragm 


follow ing this procedure permits the hernial open 
mg to be sutured around the lower part of the 
oesophagus entirely above the herniated portion 
of the stomach It is not necessary m the small 
type of hernia in which approximation can be 
accomplished without undue tension In some 
instances in which it seems advisable to re 
establish the function of the diaphragm, the nerve 
may be cut and sutured and function will be re- 
established within 3 to 6 months 

Phrenicotomy may be used as a palhativ e meas 
ure when the radical operative procedure of 
closure of the defect m the diaphragm is contra- 
indicated because of the patient’s condition The 
rationale of this procedure is to prevent spasm of 
the diaphragm, which is the cause of the severe 
attacks of incarceration of the stomach I have 
performed this procedure m 7 cases In 4 cases, 
radical operation was contra indicated because of 
the general condition of the patient In the 3 re- 
maining cases phrenicotomy was done prelimi 
nary to operative repair, but the operation was 
unavxiidably delayed and the patients have not 
returned for operation This procedure does not 
completely relieve the svmptoms Thereisalwavs 
a moderate amount of gastric distress immedi- 
ately or shortly after heavy meals but these pa- 
tients get along fairly well if they are careful with 
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Fig 9 Roentgenogram of stomach on admission Dia 
phiagmatic hernia with herniation of two thirds o( cardiac 
end of stonaach through the osophageal hiatus into left 
thoracic cavity A gastnc ulcer is shown on the lesser 
curvature at the angulation of the stomach 
Fig 10 Roentgenogram of stomach t}i months after 


operation The entire stomach is below the diaphragm A 
small nstric ulcer is shown high on lesser cursature ^(lU 
ary mdltration of barium has occurred in both lungs 
Fig It Roentgenogram of stomach 7 months after 
operation The entire stomach is below the diaphragm 
Ihe gastnc ulcer is entirely healed 


their diet It completely relieves the ncute at* 
tacks of incarceration if the stomach is not fixed 
in the thorax It is not applicable to hernias m 
which a large portion of the stomach is in the 
thorax, causing marked pressure on the heart and 
lungs nor is it applicable in an> case m %\hich the 
intestines are involved in the hernia 
The only operative procedure vi hich will assure 
complete relief of symptoms is replacement of 
the herniated abdominal viscera and repair of the 
abnormal opening in the diaphragm I prefer the 
abdominal approach because I believe that there 
is little risk of thoracic complications In cases 
in which the abdominal viscera are adherent to 
structures in the thorax, these adhesions can be 
separated through the hernial ring, with little 
danger of injury to the abdominal or thoraac 
viscera, as the definite relationship of the her 
mated structures can be established The pres 
ence of associated lesions in the herniated abdomi 
nal viscera can be determined as well as any other 
pathological lesion within the abdomen, and there 
IS no deformity following operation 

I have operated m 23 cases by the abdominal 
approach In everv case, the herniated abdomi- 
nal viscera were replaced in the abdomen and the 
opening m the diaphragm was closed by overlap 
ping In one case a portion of the diaphragm 
been entirely torn from the thoracic wall, andwas 
resutured to the intercostal muscle In one case 
gastnc resection w as done for gastric ulcer high on 


the lesser curvature at the time of operation In 
2 cases there was a congenital shortening of the 
oesophagus with marked enlargement of the 
asophagea! hiatus This enlarged opening was 
closed around the lower part of the (esophagus 
above the herniated portion of the stomach after 
preliminary relaxation and elevation of the dia 
phragm by phrenicotomy In is cases, prelimi 
nary phrenicotomy was performed, and in i case, 
preliminary phrenicotomy and extrapleural tho 
racoplasly were done 

Of the 23 patients on whom radical abdominal 
operative repair of the hernial opening was done, 
ig patients recovered from operation, and there 
have been no recurrences to the present time I 
have recently received replies to letters of in 
quiry, and all patients have been practically re 
liev^ of symptoms, except for minor complaints 
not referable to the hernia 

In the 30 cases in which operation was per 
formed, there were 4 deaths following operation 
1 death, on the tw elf th day , from pulmonary em 
holism, I, on the seventh day, from pneumonia in 
the lung of the opposite side, i, on the second day, 
from cerebral embolism, and r, 3 hours after op 
eration from respiratory and cardiac failure due 
to increased intra abdominal pressure 

I prefer, as an anajsthetic, intratracheal ethy 
lene gas, given with positive pressure, m cases 
in which there is marked pulmonary collapse 
In the last 6 months I have used sodium iso 
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Fig 12 left Diaphragmaticherniathroughtheecsophagealopemngwithclivertjcu- 
lum on the lesser curvature just below diaphragm 
Fig 13 Roentgenogram 7 months after operation, the resected stomach is m 
normal position below the diaphragm Anastomosis is free 



Fig 14 left Roentgenogram of stomach on admission A diaphragmatic hernia is 
shown with herniation of practically the entice stomach into the left thoracic cavity 
and extending to the fifth nb posteriorly The openmg is close to the oesophageal 
hiatus 

Fig IS Roentgenogram of stomach 5 weeks after left phrenicotomy and repair 
of opening in left diaphragm The entire stomach is below the elevated paralyzed 
diaphragm Fvidence of gastric ulcer is not shown 


am>leth>l barbituric acid intra\enousl> and b> pressure during dissection of adhesions from the 
mouth prehminarj to ethylene gas anaesthesia, pericardium, and if drop is more than 15 millime- 
with very satisfactory results The blood pres- ters of mercurj, ph> siological solution of sodium 
sure is taken ever> 10 minutes during the opera- chloride, glucose, or gum acacia, are administered 
lion There is usuallj considerable drop in blood mtra\enouslj in the course of the operation 



1-ig i6 Large diaphragmatic hernia nith almost the entire stomich in left tho 
raciccatit) The pyloric ^ of stomach is adherent to the anterior margin of open 
ing \ small portion of colon » projeclinc through the loner margin of the opening 
Insert A Large opening in diaphragm is shown lust to the left but not invoKing the 
(Tsophageal hiatus Adhesions to the cardiac end of stomach may be noted Insert 
II Overlapping closure of large opening in the diaphragm after phrenicotomy 


Postoperative care is of greatest importance in 
cases \s\ which there has been marked pulmonary 
collapse over a long period of time There is usu 
alK some delaj in expansion of the lung or there 
ma> be pneumothorax as the result of the positive 
pressure on the side of the thorax that was the 
site of operation These patients are often greatly 
benefited b\ being placed m the oxygen clumber 
and when there has been serious pulmonary col 
lapse this mav be a life saving procedure Pleural 
effusion in the side of the thorax on which opera 
tion has been done is not uncommon This fluid 


may absorb without aspiration, or it may require 
repeated "ispirations In one case, an empyema 
followed atelectasis of the lung on the side on 
which operation had been done and resection of a 
nb and drainage were required 

RFPORT OF CASES 

CviF I A woman aged 59 years consulted the climr 
August * J9 j 6 because of pain in the epigastrium of 9 
years duration She stated that she had been in an auto 
mobile accident 9 years before but that she had not been 
severely hurt She did not as<!Ociale her complaint wUj 
the injury but it was about that time that she first had 
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TABLr I— DATA CONCERNING LOCATION, ETIOLOGY, AND CONTENTS OF HERNIA 
IN THIRTY CASES* 


Site of opening j 

ruology j 

Contents of hernia 

CIisMfication 

Cases 

ClassiBcation 

Cases 

Classification 

Cases 

(Esophageal hiatus 

17 

1 Congenital 

1 Acquired (trauma 3) 

i! 

Stomach only 

17 

(Esophageal hiatus 

* 

Congenital short oesophagus 


Stomach only 

Stomach and colon 

1 

Hiatus pleuroperitonalis | 

I 

Coeigenital 

r 

Colon and small bowel 

I 

Posterior half and dome of diaphragm 


Trauma 

Direct injury 

Indirect injury 

8 

Stomach only 

Stomach and colon 

Stomach colon and small bowel I 

Stomach colon and spleen 1 

Stomach colon spleen and small 
bond 

3 

Total 

JO 


so 


30 


In all cases the hernia was through the left side of the diaphragm In S there was encroachment m the right side of the thorax 


noted intermittent attacks of epigastric pam referred 
through to the back There had been no nausea or vomit 
mg and no definite relation of the discomfort to the taking 
of food Fatigue and worry had seemed to precede the 
attacks which would last a few dajs Often slie would be 
free from attacks for a to 3 months The gall bladder had 
been removed ro years before she came to the clinic with 
out relief One year befort, attacks had become much more 
severe She had had pam behind the ensiform cartilage 
referred through to the back, to the left of the spinal col 
umn, and coming on immediately after eating Pam had 
been relieved by vomiting Three months before she came 
to the dime, weakness, lassitude, and loss of weight bad 
appeared and 2 weeks before, she had had a very severe 
attack of pam with nausea and vomiting of “coffee 
ground” material This had occurred several times after 
ward and for 3 days before examination she had had con 
stant epigastric pam nausea and vomiting bhe had been 
unable to retain ev en fluids and the vomitus had contained 
bright blood Her bowels had always been constipated and 
for the last 3 months the stools had been very dark and her 
home ph)sician said they had contained blood She had 
lost II pounds m weight m the 3 months before she came 
to the clinic 

Examination was essentially negative except for marked 
tenderness and some ngidity in the epigastnum Urinalj 
sis gave negative results except for a few pus cells The 
concentration of blood urea was 52 milligrams in each 100 
cubic centimeters and that of hasmoglobm was estimated at 
75 per cent Ery throc> tes numbered 4 720,000 and leuco 
cytes 6 400 in each cubic millimeter of blood Roentgeno 
grams of the thorax revealed an old calcified lesion at the 
base of the upper lobe of the right lung Roentgenograms 
of the stomach gave evidence of a diaphragmatic hernia 
with about half of the stomach above the diaphragm A 
diagnosis was made of oesophageal diaphragmatic hernia, 
with herniation of about half of the stomach through the 
cesophageal hiatus into the left thoracic cavity The hernia 
was thought to be probably of congenital origin aug 
mented by trauma Erosion of the gastric mucosa at the 
point of angulation was found The patient was hospi 
talized and treated for 8 days, conservatively, until the 
acute symptoms had subsided 

Au„ust 10 1926 I performed an abdominal closure of 
the enlarged opening Ether was used as the an^thetic 
The abdominal approach was made through an oblique left 
rectus incision There were many adhesions around the 
median portion of the diaphragm The greater portion of 


the stomach had herniated through an enlarged cesophag 
ea) opening into the thoracic cavity There was consider- 
able difficulty in replacing the stomach in the abdomen 
because of adhesions fixing the stomach in the thorax 
These adhesions were separated The stomach was mark 
ediy dilated and thick walled as a result of partial obstruc- 
tion There was a wide, irregular area of thinning out of 
the gastric wall on the lesser curvature and on the posterior 
wall at the point of greatest angulation The serosa was 
covered mth adhesions which had been separated from the 
margin of the opening and thoracic portion of the dia- 
phragm The adhesions were entirely separated from the 
margins of the opening, and the folds of serous membrane 
forming an incomplete sac around the cardia, w ere partially 
separated and allowed to drop back into the thorax The 
opening was about 8 to 9 centimeters in diameter and ex 
tended into the left side of the diaphragm A stomach tube 
was placed through the mouth, into the stomach, and the 
opening was closed around the cesophagus and was over 
lapped about i 25 centimeters The cardiac end of the 
stomach was sutured to the diaphragm 
Convalescence was uneventful There was very little 
shock following operation The temperature was 100 de 
grees F , and the pulse rate 100 on the third day This was 
the highest that either pulse or temperature reached 
From the sixth day onward temperature and pulse were 
normal and remained so throughout convalescence The 
patient was dismissed from the hospital on the sixteenth 
day and from observ ation on the nineteenth day, at which 
time the wound was practically healed and the general con 
dition was good A roentgenogram taken the day before 
dismissal showed the stomach in good position below the 
diaphragm The patient s husband is a physician and sev- 
eral letters were received, stating that she was entirely re- 
heved of her previous symptoms by the operation and that 
she was also relieved of the intermittent Cheyne Stokes 

TABLE n ASSOCIATED CONDITIONS 

Anasnia ^ 

Gastnc hemorrhage g 

Traumatic gastric erosion - 

Traumatic gastric ulcer i 

Gastnc ulcer (traumatic?) i 

Duodenal ulcer 2 

Cholecystitis with cholelithiasis 2 

Cardu^iasm j 
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type of breathing while sleeping In repl> to a recent ques 
tionnairc her husband informed me that she died sud 
denly 6 months ago from angina pectons She had had no 
recurrenc6 of any of her previous gastric s>mptoiiis 

The hernia m this case was probab]> of con 
genital origin, because, preceding the accident, 
the patient had gastric sjmploms which were ol 
sufficient se\ent> to warrant removal of the gall 
bladder She was apparently relieved of the 
symptoms following the cholecystectomy, until 
the automobile accident which, while the injury 
was trivial, was sufficient to induce recurrence of 
the symptoms Congenital diaphragmatic her- 
nias may begin to give symptoms after some 
strain or injury , m the same manner as in inguinal 
congenital types of hernia This injury may not 
occur until rather late m life, and the hernia, 
therefore, may be thought to be of an acquired, 
traumatic type The sy mptoms of diaphragmatic 
hernia are probably more commonly confused 
with those of cholecystic disease than with any 
other lesion of the upper part of the abdomen I 
believe that it is always advisable to explore the 
cardiac end of the stomach and the left leaf of the 
diaphragm during the course of every operation 
on the upper part of the abdomen A complaint 
of w eakness and lassitude is commonly associated 
with the more advanced types of diaphragmatic 
hernia m which there is incarceration of a consid 
able amount of stomach Vomiting of blood m 
this case was undoubtedly due to Ae traumatic 
erosions of the mucosa of the stomach which 
occurred during the forceful attacks of vomiting 
The operative procedure was without incident 
Exposure was adequate, through an abdominal 
incision, and after separating the adhesions there 
was no difficulty in replacing the stomach m the 
abdomen There was some difficulty however, 
in closing the opening m the diaphragm be 
cause of the adhesions to the cardiac end of the 
stomach, which necessitated introduction of the 
stomach tube to outline the cardiac orifice Con 
valescence was unusual because of complete lack 
of complications in a patient of her age who pre 
sented acute symptoms of incarceration before 
operation 

Case z A woman aged 6o years consuUed tbe clinic 
September 20 1929 because of colic in the left upper quad 
rant of the abdomen of 6 weeks duration Ibe patient 
said that for the last 35 or 40 vears she had bad sltacks of 
epigastric distress termed indigestion The early attacks 
had not been severe and had consisted of distress in the 
epigastrium which had seemed to go straight through to 
the back These would usually come on after heavy meals 
or when she was tired About 3$ years before she came to 
the clinic, she first had had an attack of severe colic m the 
epigastrium The pain bad radiated to the right shoulder 


had been associated with vonuting which did not give re 
lief, and she had required morphine In the 3 years follow 
mg she had had several similar attacks associated with 
jaundice and at the end of that time choiccystostomy had 
been done for gall stones After this operation she had had 
periodic attacks of epigastric distress in which ihepamhad 
gone through to the back similar to that in her early at 
tacks The latter attack however had been more Kvere 
and usually had been relieved by vomiting or belching of 
gas Ten years previously, she had had a severe attack of 
epigastric distress with shortness of breath and tachycar 
du, which had lasted for about 3 or 3 days and had been 
diagnosed as a heart attack A short time after this she 
had had an attack similar to gall bladder colic with asso 
ciated jaundice which had required morphine for rebef 
She had not had further attacks of this sort Since then she 
had had what she termed heart bum’ m the left lower 

t art of the thorax usually noted after heavy meals or ex 
lustion Nine months before she came to the cliiuc, she 
had had two or three attacks of pain in the left upper quad 
rant of the abdomen The pain had radiateo straight 
through to the back There had been no definite relation 
ship of this pain to the taking of food but the attacks had 
started in the evening after dinner She had had more or 
less constant trouble for 3 or 3 days when she had been re 
iieved by enemas She had been given a <pccul diet and 
had been fairly free from symptoms until 6 weeks before 
she had arnv eti at the clinic Since that time she had bad 
five or sit attacks of severepvm in the left upper abdvmi 
nal quadrant which had radiated through to the back and 
always had come on during or immnliatcly after a meal 
koffliting had completely or partially relieved the pam 
She had had no jaundice Her bowels nvd always been con 
stipated and at the lime she came to the clinic she was Uk 
ing daily iatvtives as she had been doing for 30 years At 
the time she presented herself for etammation she was un 
able to take any food or liquids into the stomach without 
severe distress in the upper left abdominal quadrant and 
the left side of tbe thorax and she was afraid to take food 
because of (he fear of bringing on one of the severe attacks 
Four years before her M«it t> the clinic a stone had been 
removed from the right ureter by manipulation 
The patient complained of difTiCulty m taking a full 
breath and being unable to lie on her left side She weighed 
1B4 pounds 30 pounds less than she said she had weighed 
8 months before The systolic blood pressure was 186 and 
the diastolic 104 measured in millimeters of mercury 
Concentration of hemoglobin was estimated at 63 per cent 
Erythrocytes numbered 3 6<o,ooo and leucocytes 6 ,00 m 
each cubic millimeter of blood Her pulse rate was o® 
Examination of the heart gav e negaliv e results except for a 
slight systolic murmur at the mitral valve There vms 
moderate distention with tendimcss to pressure m 
upper part of the abdomen Urinalysis of a catheterued 
specimen showed an occasional pus cell and albumin 
graded 3 The concentration of blood urea on adrmssion 
was 40 milligrams and of blood chlorides 5*8 nulbgrams 
for each 100 cubic centimeters Carbon dioxide combining 
power was 879 per cent Analysis of gastric content re 
vealed for each leo cubic centimeters total acidity of 53 
and free hydrochloric acid of 30 expressed m terms ol 
cubic centimeters of tenth normal sodium hydroxide 
Seven hundred and fifty cubic centimeters of gastric con 
tent which contained blood were retained \ roentgeno- 
gram of the kidneys ureters and bladder gave negative 
results and of the gall bladder a normally functioning 
organ It was impossible to rule out stones because of the 
presence of gas A roentgenogram of the thorax liisclo'w 
the shadow of the distended cardiac end of the stornacB 
above the diaphragm and invading the lower third of the 
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left thoracic cavit> Roentgenograms of the stomach 
showed an enormously distended \iscus, with marked tor 
Sion and herniation of about half of the stomach into the 
left thoracic cavity through the oesophageal hiatus This 
condition was revealed by a large bubble of gas above the 
diaphragm There was apparent obstruction at the pylo 
rus causing retention, and there was a small amount of 
banum m the lower part of the cesophagus 

A diagnosis was made of a congenital, oesophageal dia 
phragmatic hernia, with herniation of practically the entire 
stomach into the left thoracic cav itj As a result of adhe- 
sions, the stomach had become incarcerated in the thorax 
with almost complete obstruction There was erosion of 
the gastric mucosa at the point of angulation 

Because of the obstruction, with retention of gastnc con 
tent containing blood, a regimen of pre operative prepara 
tion was prescnbed, including gastnc lavage and intrave- 
nous injection of physiological solution of sodium chlonde 
and solution of glucose The stomach was subjected to 
lavage after 12 hours and from 600 to 800 cubic centimeters 
of gastnc content was found retained The gastnc content 
contained blood After 4 days of pre-operative treatment, 
the blood urea dropped to 23 milligrams for each roo cubic 
centimeters carbon dioxide combining power to ^8 7 per 
cent by volume and blood chlondes to 528 milligrams for 
each 100 cubic centimeters October 16 1029 prehimnaty 
phremcotomy was performed on the left side An*stbesia 
was effected by ethylene and sodium iso amylethyl bar 
bitunc acid administered by mouth i hour before opera 
tion The abdominal approach was made through an 
oblique left rectus incision The abdomen was explored 
and the entire stomach was found to have herniated 
through an enlarged oesophageal opening into the left tho 
racic cavity The oesophageal opening in the diaphragm 
was about 8 75 centuneters in diameter, and there was no 
definite margin posteriorly The aorta and the oesophagus 
passed through the same opening in the diaphragm The 
stomach was adherent to the margin of the opening These 
adhesions were separated, but it was impossible to replace 
the stomach in the abdomen because of the adhesions which 
fixed the stomach m the thorax After the thoraac cavitv 
was exposed by separating adhesions from the outer margin 
of the opening it was found that there were several large 
areas of adhesion at the greater curvature of the stomach 
close to the antrum, which were fixing the stomach to the 
postenor portion of the thoraac diaphragm Several of the 
adhesive bands were very large and were cut between 
clamps and ligated There was enormous dilatation of the 
stomach with marked distortion The obstruction was 
undoubtedly caused by fixation of the stomach by the ad 
hesions to the posterior portion of the diaphragm and tho- 
racic w all There were many adhesions to the pencardium 
The adhesions were separated after which the stomach was 
removed from the thorax There was a double layer of 
serous membrane which was continuous with the pento 
neum of the anterior wall of the stomach and which passed 
over the fundus for a distance of about 7 5 ceQUmeters 
This was continuous with the thoraac diaphragmatic 
pleura and was the lower portion of a congenital sac, the 
upper portion of which either had ruptured or had so 
markedly thinned out that it was not demonstrable This 
was partially excised after the stomach tube had been 
passed through the mouth into the stomach so as definitely 
to locate the lower part of the cesophagus The large ceso 
phageal opening was then closed around the oesophagus, 
with linen sutures with the stomach tube in place The 
first suture incorporated a small portion of the wall of the 
cesophagus in the closure The remainder of the opening 
was closed by overlapping the anterior portion over the 
postenor portion for about i 25 centimeters and the free 


mat^n was sutured to the postenor thoracic wall in an 
attempt to obliterate the space between the cesophagus 
and tlw aorta Lxposure w as difficult because of the obesi tv 
of the patient, but satisfactory closure was made There 
was marked thinning out of the wall of the fundus of the 
stomach posteriorly clo'^e to the adhe«ions to the posterior 
margin of the opening This thinning probably was due to 
traumatic, erosion resulting from the distortion and trauma 
to the stomach There was no obstruction at the pylorus 
and no lesion could be demonstrated m the stomach other 
than that caused by the trauma The gall bladder was 
buned in a mass of adhesions and contained several small 
stones Further exploring was not done The patient was 
given a transfusion of 500 cubic centimeters of blood by the 
sodium citrate method 

There was considerable shock following the operation 
At the completion of it the patient’s pulse rate was 120, the 
systolic blood pressure was 90 and the diastolic 65 The 
following day the temperature was ror degrees F and the 
pulseratei2o Respirationswere 26t0 3oaminute There- 
spiratory rate dropped to approximately normal by the 
sixth postoperative day and remained normal dunng the 
remamder of convalescence The only symptom of which 
the patient complained was shortness of breath Koent 
genograms of her thorax 4 days after operation revealed 
some fluid at the base of the left thoracic cavity This re 
mamed present for about 3 weeks was gradually absorbed, 
and did not require aspiration The only other complica- 
tion in convalescence was reactivation of sciatica wben had 
troubled the patient for y ears and which kept her confined 
to the hospital for a week or le days after the wound was 
entirely healed At the time of her dismissal she was free 
from gastnc or respiratory symptoms She was dismissed 
from the hospital on the twenty ninth day and from ob 
servation on the thirty sLxth day after operation She still 
complained of some sciatica in the left thigh (Figs i, a 
and 3) 

This patient presented a confusing clinical his- 
toid of diaphragmatic hernia complicated by 
dehnite disease of the gall bladder It is probable 
that her early attacks were those of diaphragmatic 
hernia and that later they were complicated b> 
cholecystitis with cholelithiasis It is possible 
that the increased mtra-abdominal tension caused 
by the distention and vomiting associated with 
the attacks of disease of the gall bladder were 
factore m increasing the amount of herniated 
stomach The severe attacks simulating cardiac 
disease were probably the result of increased pres 
sure m the thoracic cavity The heart was found 
to be normal at the time of examination The 
stomach undoubtedly had been incarcerated in 
the thorax for 6 weeks prior to her examination, 
and it IS probable that the finding of blood in the 
gastric content was the result of a recent trau- 
matic erosion resulting from severe attacks of 
vomiting because of the marked p> lone obstruc- 
tion The roentgenological examination is inter- 
esting m view of the fact that it could not be 
definitely determined whether or not there was 
an intrinsic obstruction at the pylorus This is 
the only case which I have seen of cesophageal her- 
ma m which the aorta and the cesophagus passed 
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through the same opening in the diaphragm Ihe 
preliminarj paraljsis of the diaphragm by phren- 
icotom^ was of great aid in closing the enlarged 
opening both because of its unusual position and 
size and the obcsit) of the patient The gastric 
erosion was evidenced bj the thinning of the gas 
trie wall A definite lesion was not demonstrable 
on the serous coat of the stomach except where 
the stomach had been separated from the margins 
of the opening 

Case 3 A Tvoman aged 54 jears came to the ctmic 
November ig igsS complaining of epigastric distress and 
pam m the left side of the thorax immediately after eating 
of 4 years duration Afarked Lj-phosis hacf been present 
since she had suffered a seiere fall m her fifth >e3r of life 
She had never been treated for this There was no history 
of tuberculosis Since childhood she had had some indiges 
tion which she termed heart burn after taking heavy 
foods such as sauer kraut or com bread This distress had 
been periodic and nev er of much trouble to her The slom 
ach trouble had been less severe since she had come to this 
country at the age of 36 years This she attributed to the 
belter ouality of food in this country She had always 
worked hard had done allof her bouveivork washing and 
so forth For 10 to tj >ear 3 before she came to Ihe clinic 
she had noted heart bum after taking coffee and some 
types of food but particularly following coffee This had 
been relieved immediately by belching of gas The gastro 
intestinal tract had alwa;^ been regulir in its action Four 
vests before she presented herself for etanunation she had 
negus to have after extreme exertion marked epigastric 
distress immediately after eating with pain in the left 
lower part of the thorax and occasional attacks of vomit 
mg which would give relief She had begun to restrict ber 
food because of the distress in her stomach and had noticed 
that she had little trouble when she had eaten small quan 
titles She had consulted her ph^ician who had thought 
that her trouble was due to anxmia and she was treated for 
this She was biven six blood transfusions but onl> slight 
improvement in the anxmia had resulted Ulood had bi^n 
noted in the stool and she had been thought to have an 
ulcer of the stomach The gastric distress had become 
progressively more marked and she feared to take food be 
cause of the distress which followed soon after the food 
entered the stomach This distress had become more or 
less constant had become situated in the epti^slnum ex 
tending into the lower left part of the thorax and the only 
time that she was eiitirel> relieved of it was m the morning 
If she took a large quantity of food she might vomit or 
belch gas and gain partial relief but she continued to have 
a moderate amount of distress She was unable to sit down 
with comfort and kept on the go most of the time She had 
more distress with moderate dyspnosa when she lay down 
and she usually slept with three pillows She had had many 
severe attacks of vomiting had lost 15 pounds in 
weight and marked weakness had developed as a result of 
inability to take food For the last month she said she 
had been unable to take solid foods had confined her diet 
to various types of soups and even then at times might 
have marked epigastric distress which occurred imm^i 
ately after the fluid had entered the stomach The attacks 
had been accompanied by the sensation of pressure in the 
left lower part of the thorax and m the back 

General examination gave negative results except for 
revealing evidence of emaciation and loss of weight Bron 
chial breathing was heard at the bases of both lungs and 
rales were more marked at the left base The systolic blood 


pressure w-is iJ4 and the diastolic 74 Urmil>sis gave 
negativeresults 1 xamination of the blood disclosed a con 
centration of hxmoglobin of 46 per cent and ? 700000 
wlhiocytesand4 Soo leucocytes m each cubic millimeter 
There was moreover, moderate anisocvtosis and poiktin 
cytosis the proportion of reticulated cells was 0 6 per cent 
and platelets numbered 2J8 000 for each cubic millimeter 
The ttassermann reaction on the blood was negative 
Roentgenograms of the thorax ga\ e cv idcnce of a gas bub 
ble over the cardiophrenic angle which suggested a dia 
phragmatic hernia A roentgenogram of the stomach 
showed the signs of congenital resophageal diaphragmatic 
hernia with herniation through the ccsophagcal hiatus of a 
third of the cardiac end of the stomach into the left side of 
(he thorax Congenital shortening of the ersophagus also 
was seen and there was marked scoliosis of the lower part of 
the thoracic portion of the spinal column There was ero 
sion of the gastric mucosa at the point of angulation 

November 28 ig28 preliminary left phrenic evuUion 
was performed December i the hcmia was repaired 
Intratracheal ethylene anicsthesii was used The abdo 
men was explored through an oblique left rectus incision 
On exposing the upper part of the abdomen it was found 
that approximatelv half of the cardiac end of the stomach 
had passed into tne left thoracic cavity through a large 
cesophageal opening which was about 9 centimeters in 
diameter The greater portion of the stomach was easily 
repbeed in the abdomen but immediately below the 
cesophagus a sac of peritoneum extend'd over the entire 
canlia for a distance of 125 centimeters toward the fundus 
This leaf of peritoneum was separated from the stomach 
and wasdropped back into the abdominal cav ity , it formed 
definitely tne sac of the hernia It probably resulted from 
failure of obliteration of the infracardiac bursa for the 
stomach had probably been in the thorax at the time of the 
closure of the cesophageal opening and had later only par 
tially descended resulting in slight shortening of the 
osophagus The opening was triangubr and the apex of 
the (nangle was toward the center of the left half of the 
diaphragm The stomach tube was placed into the stem 
ach through the mouth to clear the outline of the cardiac 
orifice of the stomach and the enlarged cesophageal open 
mg was closed with this tube in place Because of the tri 
angular shape of the opening and slight shortening of the 
ersophagus three pbcations were made of the duphragm 
about the opening one posterior, one to the right and one 
extending into the left leaf of the diaphragm Closure was 
made by overlapping for about j »s centimeters with linen 
sutures A satisiaciory closure was made A lesion could 
not be demonstrated in the serosa of the stomach but there 
was some thinning out of the gastric wall along the lesser 
curvature at the point of angulation around the hernul 
opening This probably had caused moderate erosion of 
the mutosa as well ns bleeding from the stomach I x 
ploration of the gall bladder snowed it to be normal to 
observation and palpation 

TTiere were many adhesions between the fundus of the 
stomach and pericardium and there was considerable fall 
in blood pressure as these adhesions w ere separated other 
wise operation was without incident The blood pressure 
rose again shortly after the adhesions had been separated 
and at the completion of the operation the systolic pressure 
was 130 and the pulse rate 140 On the second day after 
operation the temperature was 1005 degrees F and the 
pulse rate tjo On the fifth day the pulse had dropped to 
90 and the temperature to normal and had remained so 
throughout convalescence The patient was dismissed 
from observation 22 days after the operation at which 
time Irer wound was entirely healed and her general condi 
tion was good She was taking practically all kinds of food 
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without any distress, and a roentgenogram of the stomach, 
taken the daj before dismissal, showed the stomach to be 
entirely below the diaphragm Four months after the 
operation I received a report of a blood test taken at home, 
showing the concentration of hTmoglobin to be 95 per cent 
and the number of erythrocytes 5,400,000 for each cubic 
millimeter This indicated that the ammia had been due 
to loss of blood as the result of the gastnc erosion She had 
not had other treatment for the ansmia In replj to a 
q^uestionnaire about i jear after operation she stated that 
she is completely relieved of symptoms and that her general 
condition is good She has some shortness of breath on 
exertion which she attributes to the condition of her heart 
(Figs 4 5 and 6) 

The k>phosis in this case was verj marked and 
was associated with marked deformitj of the 
entire thorax It was impossible to determine the 
cause of this but she attributed it to an mjurj 
which she had sustained in childhood This in- 
jury maj have been a factor in producing the 
diaphragmatic hernia, although the short oesopha- 
gus and the presence of a deWte sac would indi- 
cate a congenital t>pe of hernia The diaphrag- 
matic hernia had apparently been present since 
birth and had caused few s>mptoms until 4 jears 
before she came to the clinic when she had under- 
gone extreme exertion This would indicate that 
trauma had been a factor in increasing the propor- 
tion of the stomach which had passed through the 
opening Ansmia is not uncommonly assoaated 
with diaphragmatic hernia, and in this patient it 
was thought that the ansmia was due to gastric 
ulcer, because of the blood in the stool, although 
there were no clinical sjmptoms suggestive of 
ulcer The fact that the ansmia rapidly improved 
after the hernia had been repaired is suggestixe 
that the ansmia was associated ivith the gastric 
erosion and subsequent hsmorrhage, although I 
have seen several cases of diaphragmatic hernia 
associated with ansmia in which there has been 
no evidence of loss of blood The congenitally 
short oesophagus was the result of a developmen- 
tal defect, the stomach had not completely de- 
scended from the thorax at the time of the forma- 
tion of the diaphragm The preUminarj paraly- 
sis of the diaphragm produced by phrenicotomy 
was a great aid in effecting closure of the enlarged 
oesophageal opening and the relaxation and eleva- 
tion permitted the diaphragm to be sutured 
around the lower part of the oesophagus, above 
the cardiac end of the stomach 

Case 4 A bo> aged 12 years was brought to the clinic 
November 13 1928 complaining of vomiting of 9 years 
duration The child was the first of five children bad been 
born at full term weighing 6 5 pounds and delivery bad 
been diflicult At birth he had been tongue tied and bad 
not been able to nurse from the breast but after the frenum 
of the tongue had been cut he had nureed without difli 
cultv He had developed normally until he had hadpneu 
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monia at the age of 13 months He had recov ered after 2 
weeks’ illness and had done well until about the age of 3 
years At that time he had had an attack of vomiting 
which had bsted about 2 weeks He had v omited daily, 
and the vomitus had consisted of rather thin, brownish 
material which the attending physician had identified as 
blood He had had tarry stools and had had a sbghtly in- 
creased temperature at the time He had complained of 
pam tn the epigastrium although the quantity of food taken 
had been very small Following this illness, he had had 
about one attack of vomiting each month, most frequently 
at night, when he would awaken with discomfort in the 
epigastrium and left side of the thorax which would be 
entirely relieved by vomiting This had continued until 
about I year before he was brought to the clinic when he 
had begun to have emesis two to three times daily and also 
hxmatemesis These spells of vomiting would come on at 
any lime, usually after meals, but at times during meals 
The vomitus always had contained material hke coffee 
grounds, but never any bright red blood Just before 
vomiting there was usually slight distress in the right epi 
gastnc region which would last about 15 minutes The 
vomitus would often stick in the patient’s throat and he 
would induce v oimting by forcing his finger into his throat 
He had lost rapidly in weight and strength He had been 
taking a diet for ulcer for several years, with partul relief 
He Iwd not been able to play around with other children 
but had become tired easily and had had to stop activities 
and remain quiet At the age of 4 years he had had sev eral 
attacks of pain in the right lower portion of the abdomen 
which bad been diagnosed as appendicitis, and the appen- 
dix had been removed when the patient was 5 years old 
He had had no recurrence of similar attacks since the opera- 
tion About 1 year before he was brought for examination 
be had had pneumonia, characterized by fev er and pain in 
left side of tnc thorax and by \ ormting of bloody matenal 
He had had no cough or expectoration This condition had 
lasted for a penod of 5 days 

Exammalion revealed that the patient weighed 16 
pounds less than his customary weight His weight at the 
time of examination was 43 pounds The heart sounds 
were audible in the nght side of the thorax Breath sounds 
in the left lung were bronchial m type, with many indefinite 
gurgling sounds Unnalysis gave negative results The 
concentration of hamoglobin was 70 per cent, erythrocytes 
numbered 4,500,000 and leucocytes 7,400 in each cubic 
millimeter of blood Roentgenograms revealed elevation 
of the diaphragm on the left side and displacement of the 
heart to the nght There was a gas bubble and fluid abov e 
the level of the diaphragm 

A diagnosis was made of congenital cesophageal dia 
phragmatic hernia, with herniation through the cesophag 
eal hiatus, of the entire stomach and a small portion of the 
transverse colon into the left side of the thorax with en 
croachment into the nght side of the thorax Congenital 
shortemng of the oesophagus and erosion of the gastric 
muoisa at the point of angulation were believed to be 
present 

November 17, 192S, preliminary left phrenicotomy was 
performed under local anesthesia and 4 days later the her 
nia was repaired Intratracheal ethylene anesthesia was 
employed An obhque left rectus inasion was made ^Vhen 
the abdomen was explored it was found that the entire 
stomach and a small portion of the transverse colon were 
absent They had passed through an enlarged ccsophageal 
opening into the left side of the thorax, swinging around 
the pericardium and encroaching on the nght half of the 
thorax, consequently pushing the mediastinal pleura to the 
right The herniated transverse colon and stomach were 
easily rqilaced in the abdomen, since there were only a few 
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adhesions between the stomach and the thoracic portion 
of the herniated sac fhese were most matted at tte car 
diac orifice and it 'aas found that there was a definite 
hernial sac extendinfi through the ossophageal opening 
over the upper portion of the stomach There iias slight 
shortening of the asophagus probabtj it was about 3 75 
centimeters shorter than normal The opening m the dia 
phragm was very large it was about 75 centimeters in 
diameter The congenital adhesions and fascia of the sic 
which was probably a persistent tnfracardiac bursa were 
separated from the fundus of the stomach and allowed to 
drop back into the thorax A stomach tube was placed 
through the mouth into the cardiac orifice of the stomach 
to isolate the structure so that the opening in the dia 
phragm would not be closed too lightly Fhe cesophageal 
opening in the diaphragm was then closed around the 
ecsophagus One silk suture was taken through the median 
or t^ht border of the opening, it was passed through the 
anterior and posterior margins and it incorporated in the 
closure the ^mall portion of the wall of the oesophagus just 
above the lesser curvature A similar suture was taken on 
the left side of the ofsophagus and incorporated a small per 
tion of the oesophagus on the side of the greater curvature, 
leaving a normal sized opening m the ersophagus between 
these two sutures The remainder of the opening extended 
into the left leaf of the diaphragm and was closed by over 
lapping from above the anterior over the posterior portion 
for about r 8 centimeters The diaphragmatic muscle 
around the opening wras under consideribEe tension but a 
sitisfacto^ closure was obtained by overlapping with silk 
sutures The fundus of the stomach was then sutured to 
the diaphragm as far as the margin of the closure There 
were many congenital adhesions throughout the abdomen 
The colon was adherent to the abdominal wall and the 
duodenum which wa much hi her than normal wasim 
mediately under the left lobe of the liver These features 
were undoubtedly the result of the position of the stomach 
and were not disturbed The stomach was markedly di 
lated and thick walled and there was some irregularity 
along the irsser curvature where it was angulated around 
the pericardium into the right half of the thorax This 
irre^laritv was probably the result of traumatic erosion 
due to distortion but no definite ulcer involving the serosa 
of the stomach could be demonstrated 
There was considerable shock following the operation 
hut the patient stood it as well as could be expected Ihs 
pulse rate was 150 at the completion of the operation On 
the following day the pulse rate was 140 and the tempera 
lure loi degrees F On the third day the pulse rate 
dropped to 100 and the temperature to 09 a degrees F On 
the fourth day the temperature dropped to normal and the 
pulse varied from 80 to po and continued thus throughout 
convalescence The patient was dismissed from the hospt 
tal on the sixteenth postoperative day and from observa 
tion on the twenty first day in good general condition 
with the wound entirelv healed He was taking solid food 
and was not having gastric discomfort In a recent reply 
to a questionnaire i year after operation itwasstat^t^t 
his general health was good and that he was completely re 
liev ed of sj mptoms IIis weight was 61 5 pounds which is 
A gam of 18 pounds He is going to school eve^ day and is 
joining in the activities of other bov s He is awe to eat all 
types of food without anv gastric discomfort (Figs 7 
and 8) 

The clinical history in this case is of interest in 
that the hernia had undoubtedly been present 
from birth and that there had been no symptoms 
until the patient w as 3 years of age After ne had 


begun to have trouble, the sy mptoms had been 
progressive and severe Because of the severe 
vomiting, with blood in the gastric content, a 
diagnosis of ulcer had been made and he had been 
given medical treatment for ulcer for several 
years, with very Utile improvement m his symp 
toms The loss of weight had been marked for a 
boy of hts age, he hid lost 16 pounds in i year 
This undoubtedly had been due to his inability to 
retain food Because of the number of hsmor 
rhages he had had from hii> stomach, slight sec 
ondary anxmia had developed The roentgen ray 
tt as of great adv antage in this case m determining 
the ty^pc of hernia and the congenital shortening 
of the resophagus Because of the short cesopha 
gus, it was thought best to do preliminary phren 
icotomy m order to elevate the diaphragm so that 
It could be sutured above the fundus of the stom 
ach This is the only case of tesophageal dia 
phragmatic hernia jn which I have operated and 
m which a portion of the colon has been incorpo 
ratedin Ihehernia The function of the colon was 
not interfered with m any way , in this case, apor 
lion ol the transverse colon had been drawn into 
the lower part of the opening by its attachment to 
the lower part of the stomach, and inasmuch as 
the entire stomach was m the thorax it had 
dragged 1 small loop of colon up behind it and 
probably the colon was not incorporated m the 
hernia the greater part of the time The short 
ecsophagus was definitely a congenital maUorma 
tion It IS probable that the cardiac end of the 
stomach was m the thoracic cavity at the time of 
the embryonic fusion of the septum transversum 
with the dorsal mesenterv and the plcuropento 
nea! membrane which formed the diaphragm 
This may be termed a thoracic stomach, but I do 
not believe that the term should be applied in a 
case of this kind It mav have been a thoracic 
stomach at the time of the formation of the dia 
phragm and, b\ partial descent, almost reached 
Its normal position The hernial sac may be con 
sidered a persistent infracardiac bursa The 
hemorrhages present over such a long period of 
time undoubtedly were due to the repeated ero 
sions of the mucous membrane of the Rxed, dis 
lorled, and dilated stomach caused by the force 
ful vomiting The child has not had further 
sv mptoms or hemorrhages since repair of the 
henna 

Cases A woman at,ed 49 years consulted the clinic 
December 10 1917, complaining of epigastric pam and 
vomitini; which she had had since early childhood vs a 
small child the patient had had a great deal of trouble witfi 
the stomach and attacks of vomiting following eatu^ She 
had been placed In bed and given liquid food until the pam 
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had subsided These attacks had occurred at irregular 
intervals more often in the 1 2 years prior to her visit to the 
clinic, and usually had been noted after she had eaten 
heavy foods, also, they usually had been associated with 
marked abdominal distention Relief had been obtained 
b> enemas and laxatives When these attacks occurred, 
she said, she ate very light food, for she felt better when 
the stomach was empty For the 3 or 4 years before she 
presented herself for examination she had noted, occa- 
sionally, a burning sensation which had been relieved by 
small amounts of food She complained of marked pyrosis 
after eating carbohydrates and meats In the last iH 
years she had had eight attacks of severe epigastric pain, 
which had doubled her up and which had lasted from 2 to 
3 hours The attacks had been relieved by vomiting and 
the vomitus, on several occasions had contained blood 
She often would eat an ordinary meal and immediately 
afterward would have this epigastric distress and would 
induce vomiting, with complete relief For 6 months she 
said, she had had practically constant epigastric distress 
and she felt better when the stomach was empty, although 
at times she was partially relieved bv taking a small amount 
of food She was unable to take milk because it formed gas 
in her stomach which gave her a great deal of discomfort 
She did not have night pain which simulated ulcer but she 
had marked distention of the abdomen which always was 
better toward morning She often vomited food taken 12 
to 14 hours previously She had bad obstinate constipa 
tion for the 2 months before examination At the time of 
her arrival at the clinic she had an acute attack of severe 
epigastric pain with marked abdominal distention She 
vomited 850 cubic centimeters of material containing un 
digested food and blood The acute distress was relieved 
by gastric lavage, enemas, and atropine followed by seda- 
tives After 2 days the acute symptoms had subsided and 
the examination of her stomach by roentgen ray showed 
eventration of the left half of the diaphragm and gastric 
ulcer with hour glass stomach 

General examination gave essentially negative results 
No evidence of loss of weight was elicited The systolic 
blood pressure was 130 and the diastolic 70 Analysis of 
gastric content disclo«ed total acidity of 64 and free hydro 
chloric acid of 38 The total quantity of gastric content 
recovered was 400 cubic centimeters The concentration 
of hEmoglobin was 75 per cent, erythrocytes numbered 
4,800,000 and leucocy tes 7,900 for each cubic millimeter of 
blood Urinalysis gave essentially negative results The 
concentration of the blood urea was 44 and of blood chio 
rides, 479 milligrams for each 100 cubic centimeters, the 
carbon dioxide combining power was 68 per cent by vol 
ume A second roentgenogram of the stomach revealed an 
ccsophageal diaphragmatic hernia with gastric ulcer A 
diagnosis was made of a congenital ossophageal diaphrag 
matic hernia with herniation into the Irft thoracic cavity 
of two thirds of the stomach, through the ccsophageal hia- 
tus, adhesions causing incarceration, and an assoaated 
traumatic gastric ulcer The condition was thought prob 
ably to be congenita! 

December 13 1927 closure of the enlarged cesophageal 
opening was made The abdominal approach was made 
through a median line incision There were many adhe 
sions throughout the upper part of the abdomen, and only 
a small portion of the pyloric end of the stomach remamed 
in the abdominal cavity Approximately two thirds of the 
cardiac end of the stomach had herniated through an 
enlarged ccsophageal opening into the left half of the 
thorax The stomach was dilated to fully three tunes nor 
mal size and was held firmly in the thorax by adhesions 
and by the negative pressure in the thorax A stomach 
tube was placed in the stomach to relieve the intragastnc 
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pressure and to remove the gastnc secretions which could 
not be aspirated before operation After the adhesions had 
been separated from the pericardium and diaphragm, the 
stomach was replaced in the abdomen The ccsophageal 
opening was about 7 centimeters in diameter and extended 
into the left leaf of the diaphragm There was a definite 
hemial «ac of the congemtal type adherent at the fundus 
of the stomach and extending into the thorax The upper 
portion of the sac apparently had ruptured and this had 
permitted the stomach to extend inside of the left pleural 
cavity There were a few adhesions to the lower lobe of the 
lung A portion of the sac around the cardia was excised 
anci allowed to drop back into the left pleural cavity 
There were a few adhesions to the lower lobe of the lung 
A portion of the sac around the cardia was excised and 
allowed to drop back into the thorax, and the enlarged 
ccsophageal opening was closed around the oesophagus with 
the stomach tube m place, the innermost suture incorpo 
rated the lower part of the oesophagus m the closure The 
remamder of the opening was closed by overlapping a 
double row of linen sutures being used On exploration of 
the stomach it was found that it was markedly dilated and 
that the walls were thick, congested and cedematous as a 
result of (he recent incarceration About the center of the 
lesser curvature, at the point of greatest angulation of the 
stomach when in the thorax, there was marked congestion 
of the vessels in the serous covering, over an area of about 
2 5 centimeters, and there was some thinning of the gastric 
wall Induration or a definite crater could not be felt 
There were many adhesions around this entire area where 
It bad been adherent in the thorax and I believe that the 
area was one of traumatic erosion of the mucous membrane 
as a result of the marked angulation and incarceration of 
the stomach m the thorax This will probably heal after 
reduction of the hernia I advised that the patient be kept 
under observation 

There was marked reaction following the operation The 
patient was given a transfusion of 500 cubic centimeters of 
citrated blood There was marked cyanosis and she was 
placed immediately m an oxygen tent Her pulse rate w as 
r30, temperature 100 degrees F and respirations 36 to 48 
each minute On the fourth day after operation the pulse 
rate dropped to 80 and the temperature to 09 degrees F 
Respirations were 24 each minute The oxygen tent was 
removed, the temperature rose to loa 5 degrees F , the 
pulse rate to no, and respirations to 32 She was again 
immediately placed m an oxygen tent and remained there 
until the seventh day when the temperature pulse and 
respiratory rate dropped to practically normal The oxy- 
gen was used intermittently to the tenth day after opera 
tion, when it was discontinued entirely She was dismissed 
from the hospital on the twenty eighth day She was kept 
under observation for iK months after operation and at 
the time the roentgenologic examination was made, Janu- 
aij 31. 1928, the stomach was found to be in normal posi- 
tion and there was a small niche on the lesser curvature 
much smaller than it was at operation She returned for 
examination 7 months after operation at which time a 
lesion could not be demonstrated in the stomach The 
organ was m normal position and she had been completely 
relieved of her attacks of gastnc distress but continued to 
have some mild distress following the eating of fried and 
greasy foods Analysis of gastnc content at this time re 
vealed total acidity of 40 and free hydrochlonc acid of 26 
The total quantity of gastric content recovered was loo 
cubic centimeters The patient returned again, on request 
I year after the operation, at which tune the analysis of 
gastnc content revealed total aadity of 52 and free hydro- 
chlonc acid of 38 in a total quantity of no cubic centi- 
meters Roentgenograms of the stomach gave negative 
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results concerning intrinsic structure and showed it to be m 
normal position In reply to a recent questionnure the 
patient stated that she had not had a recurrence of gasttK 
symptoms suggestive of diaphragmatic hernia or ulcer 
(Figs g 10 and ii) 

This case is of great interest because of the area 
of ulceration noted on the lesser cunrature of the 
stomach Ittvasdefimtelj \nsuali2cdb} roentgen 
raj before operation and could be defuiitelj 
demonstrated m the serous coat at the time of 
operation The unusual appearance of the ulcer 
suggested its traumatic origin There vtas not 
the usual mflammatorj reaction which surrounds 
the ordinarj tj'pe of gastric ulcer but there was 
definite thinning out of the gastric wall and a 
sensation as of a shallow crater was imparled to 
the palpating hand I belie\c that this ulcer had 
been present for a long time, for the patient 
had noted a burning sensation, that occasionallj 
had been relie\ed by taking small quantitied of 
food, for the last 3 or 4 j ears This, and the occa 
sional hemorrhages areiheonlj sjmploms which 
suggested ulcer The rest of her complaint was 
characteristic of diaphragmatic hernia Further 
observation and roentgenologic studj of the stem 
ach indicated definitclj that the ulcer healed 
after the stomach had been replaced in its normal 
position below the diaphragm This healing was 
complete at the end of 7 months I believe that 
one 13 justified m assuming that the forceful mo 
tion of the stomach associated with attacks of 
\ omitmg had resulted in repeated gastric erosions 
which finally had produced definite traumatic 
ulceration 

Case 6 A woman agid 59 ytars consuKcd (h« clinic 
October 14 1926 complaining of atlacks of cpigastnc pain 
associated with dyspncea of 12 ^ears duration She had 
had indefinite abdominal distress associated with gastric 
distress since childhood Twelve >ean before admission 
she had had an acute attack of appendicitis and the ap 
pendix had been removed Not long after this operation 
pam had dev eloped in her throat behind the lower part of 
the sternum and attacks of weakness shortness of breath 
and exhaustion had appeared These attacks had been 
mild and infrequent at first Eight >esrs before she came 
to the clinic attacks had become more severe and she had 
noted epigastric pain going through to the back at times 
radiating up to the neck and occasional!) she had had pam 
la the suprasternal notch which she had noted first after 
appendectomy These attacks had tasted about a half 
hour and bad come months apart often they had come on 
following exertion and had been relieved by atropine In 
the last 3 years she had had more constant trouble Three 
years before she presented herself for examination gaslrK 
ulcer had been diagnosed by roentgen ray and she bad been 
given the Sippy diet for j'/i years with some good effect 
Sixmonthsago she said she had had a severeattacklast 
mg 10 days with waves of pain in the epi{,a$triuin and 
lower part of the thorax going through to the back there 
was a sense of oppression noted in breathing and a stran 
gulated feeling Several times in a night she wfooldhave to 


sit up to breathe when the distress came on She had more 
or less constant soreness in the upper part of the abdomen 
Ingestion of food would not seem to be a factor An attack 
could be brought on at any time b) exertion or nenous 
ness Her appetite had been goo<l flefinitc distress had 
appeared J to 3 hours after meals Her bowels were con 
stipated and she would take a drastic saline cathartic ever> 
morning during an attack Meixna had not been noted 

lamination revealed loss of weight of 12 pounds in the 
last 6 months otherwise nothing distinct was found The 
Bjstolic blood pressure was iCo and the diastofic 84 The 
pulse rate was 90 Concentration of hxmoglobin was esti 
mated as 58 per cent eiythrocytcs numbered 3 700 000 
and leucocytes 8 200 in each cubic milhmcter of blood 
TTie color index was o 7+ Roentgenograms of the thorax 
revealed a bubble of gas m the stomach behind the shadow 
of the heart koentgenograms of the stomach reveal-d 
evidence of diaphragmatic hemu with herniation of the 
catdiac end of the stomach through the (esophageal open 
ing and a small diverticulum on the les.'icr curvature just 
below the diaphragm A diagnosis was made of cesop^g 
ral diaphragmatic hernia with herniation through an en 
larged asophageal opening of a third of the cardiac end of 
the stomach into the left thoracic cavity with an asso 
ciated gavtnc ulcer high on the lesser curvature of the 
stomach 

October it 1926 I closed the enlarged oesophageal 
opening Lther anTsthevia was used The abdominal ap- 
proach was made through a high oblique left rectus in 
cision There were many adhesions from a prev lous opera 
lion throughout the upper portion of the abdomen The 
stomach was dilated and thick walled and about a third of 
thecanliac end had herniated through an enlarged ceso- 
phageai opening into the thoracic cavity There was a 
svrous membrane around the carda forming a sac which 
was pirtiall) excised and the stomach was replacetl in the 
abdomen I here were man) adhesions at the lesser curva 
ture around a large gastnc ulcer high on the stomach 
about 7 < centimeters from the cardiv After these adhe 
sionshadUen separated the opening in the diaphragm was 
entireh exposed and was about 8 75 centimeters in diam 
eter The enlarged opening was closed around thefrsopha 
gus after a tube had been placed in the stomach through 
Ihe oesophagus to outline the caixia The opening in the 
left side of the diaphragm was closed b) overlapping about 
» centimeters with interrupted sutures The ulcer was very 
high on the lisser curvature and it was nccessai) to do 
almost complete gasirectom) About a fifth of the cardiac 
end of the stomach was preserved to which the jejunum 
was anastomosed after the 1 6!)-a type of operation -knas 
tomosix had to be made without using clamps Microscopic 
examination of tissue from the stomach rev ealed a chronic 
perforating gastric ulcer between 3 and 3 centimeters in 
dumeter The regional lymph nodes were the «eat of in 
ilammation There was considerabk shock following the 
operation and the patient was given a transfusion of 5W 
cubic centimeters of citrated blood immediatel) after the 
operation 

Convalescence was uneventful except for a small amount 
of fluid at the base of the left tileural cavit) which did not 
require aspiration and bronchopneumonia in the base of 
the left lung The patient was dismissed from the hospital 
onthetwentv second postoperative da> andfromobserva 

tiononthethirt) fifthdaj Thevvoundwasenlirelv healed 

and her general condition was good A roentgenogram 0! 
the stomach at the lime of the patient s dismissal showed 
it to be in good position below the diaphragm ''he has 
returned several times for examination and at the last usit 
May 28 1928 a roentgenogram of the stomach showed the 
anastomotic opening to be free and the stomach in normal 
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position below the diaphragm Her general condition was 
good Former symptoms had not recurred She had had 
some diarrhcea and occasional legurgitalion of bile which 
probablj was due to the long loop of jejunum made neces- 
sary by the high gastnc resection In a recent reply to a 
questionnaire, she stated that her general condition was 
good and that she was corcvpktel> relieved of symptoms 
(Figs 12 and 13) 

The early historj in this case suggested a lesion 
in the lovver part of the oesophagus or m the car- 
dia The later history is that of a patient with 
diaphragmatic hernia, with refle\ pylonc pain 
radiating into the back and shoulder There was 
very little m the s) mptoms to suggest ulcer and 
little benefit was derived from the Sipp> treat- 
ment It IS probable that the partial reli^ which 
she reported was obtained from moderate quan- 
tities of food taken at frequent intervals At the 
time of operation, the situation of the ulcer, at 
the point of angulation of the stomach through 
the oesophageal ring, suggested its traumatic ori- 
gin This ulcer, however, was surrounded by a 
definite mflammatorj area which was fairl> t>pi- 
cal of the usual gastnc ulcer, e\cept that the 
area was not as large as would be expected 
in the ordinar> gastnc ulcer with a crater of 
this size The only adhesions which were pres- 
ent were those attached to the diaphragm Be- 
cause of Its unusual size, it presented the roent- 
genological appearance of diverticulum of the 
stomach The pathological examination of this 
ulcer showed it to be of a simple inflammatory 
type It is probable, as suggested, that it was pri- 
maril> a traumatic ulcer and that the constant 
dragging of the herniated portion of the stomach 
had resulted m the huge crater which simulated a 
diverticulum This opinion is further substan- 
tiated b> the absence of any clinical history of 
ulcer 

Case 7 A man, aged 27 years, consulted the chnic 
January 7 1926 because of vomiting and epigastnc pain 
of lyi >ears duration Five and a half >ears previouslj, 
he had been shot accidentally through the upper left por 
tion of the abdomen with a 22 caliber rifle The bullet had 
lodged in the lumbar muscles of his back An immediate 
operation had been performed and the puncture wounds m 
the stomach had been sutured He had had no further 
trouble for 6 months whenattacksof epigastncpain weak 
ness and vomiting had developed The symptoms had 
been thought to be due to disease of the gall bladder or to 
gastnc ulcer, and operation had been advised He had 
been operated on 5 >ears before he came to the clinic at 
which time he was found to have a tumor wrapped around 
the large bowel’ which was removed Following this opera- 
tion he regained his health and weighed 200 pounds For 
the following 3 years he was practically well except for 
periodic attacks of epigastnc distrtss after meals One and 
a half jears ago he said he had noted this distress more 
constantl> and he had begun to vomit his food yi to i hour 
after meals \omiting had been ver> forceful, had come 


on suddenly, and usually after taking heavy foods, such as 
meat, fried foods and so forth The vomitus had consisted 
of foTO recently taken For the last 6 months he had b-tra 
troubled with obstinate constipation, requiring daih laxa- 
tives The epigastnc pain had become progressiv eh wor«e 
with acute exacerbations of sharp pain m the left lower part 
of the thorax, and marked dvspncea coming on 15 ims-^es 
to I hour after meals The pain often was severe he s-m 
doubled him up, and was caused only by solid food Lqarii 
caused little, if any, trouble The pain always was immecj- 
ately relieved by vomiting but the dvspncea was often n-- 
rehevred although he could usually go on with his work. 1= 
the last 3 months he had vomited daily two to three t,*^-** 
practically after every meal, and at times the vomitushad 
contained matcnal like coffee grounds He had 43 
pounds m weight On the day of his arrival at the 
he had an acute attack and was placed m the hospitaL H*- 
vormted r,ooo cubic centimeters of material lii^ c>-v- 
grounds, containing blood and partly digested food, frrt 
hundred cubic centimeters more was obtained by gar*-!- 
lavage but the pain was not entirely reliev^ until rr^- 
phine had been administered Pre operative prep2ralr.c 
was prescribed consisting of daily gastnc lavage, b 
diet, physiologic solution of sodium chlonde given tsst 
venously and enemas This treatment was contia-#-* u"* J 
the acute symptoms had subsided and the general ewL- 
tion had improved 

General examination was essentially negative J r 

evidence of loss of weight The blood pressures „ 
systolic and 65 diastolic The concentration of 
was 81 percent, erythrocytes numbered 4 4^ 
cocytes 6 000 m each cubic millimeter of blood P'a-i'T 
no breath sounds were heard over the left lung j.- 
abnormal splashy and gurgling sounds were tn r 
heart sounds were best beard behind the tUn r a-" - 
the right side of the thorax Roentgenograms v » » 
ach snowed herniation of almost the entire at e,' ” 
the left thoracic cavity A diagnosis was ^ 

traumatic diaphragmatic hernia, with b'-Tuaj'-”..' - - 
entire stomach and transverse colon, •- 

great omentum, into the left thoracic cavj* ^ 
large opening in the left side of the dome t/ tJ' c, 

January 28, 1926, left phrenicotomy aa-; 
pair of the large traumatic opening in /-i 7 

diaphragm, were performed Ether was 
thetic The abdominal approach wa 
obhque, left rectus incision There «a« ” 

her of adhesions throughout the entjf<* , 

abdomen, most marked around the 1*^, 7 ^ 

phragm Practically the entire stoirui-.,. ^ 
portion of the transverse colon anJ re- 
herniated through a large openin„ ml, 
median portion of the left part of li,»- * / ' ' 

phragm The omentum was adhere"* * ^ — 

two thirds of the opening hadhem-a*- - ^ 
ing, and was very adherent to the Utt ^ 
diaphragm and lateral thoracic 
and to the lower lobe of the lung 
the lung were so firm that small ^ " 

had to be ligated and left attached 3,^1 

were adherent to the pencardiun ' 

These adhesions were separate^ " f ^ r ^ 

colon were replaced m the ^ 

enormously dilated as a result </ , - 

tamed considerable fluid and 2c- ^ ' - t ' " 

emptied by lavage just befo r < ' 

placedinthe stomach to remove -1 

the CEsophagus and cardia, ^ 

adhesions The spleen was t#-..-, , 

margm, and the entire openir? ” “ " 
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12 centimeters in diameter and extended to within i 2$ 
centimeters of the orsophageal opening I then attempted 
to repair the opening with interrupted sutires of catgut 
but tie opening was so brge and there was so much ten 
Sion on the sutures during the mo\ ement of the diaphragm 
that the sutures would not hold Phrenicotomy was then 
performed which relaxed the diaphragmatic muscle Fol 
lowing this closure of the opening was satisfactory The 
posterior margin was lapped over the anterior margin for 
2 s centimeters at the median portion to 2 j centimeters at 
the outer angle Interrupted sutures both of catgut and 
of linen were used Before the opening was completely 
closed a No 24 French catheter was introduced througha 
trochar and cannula into the ca\ity and left in the lower 
leh part of the thorax This closed drainage was instituted 
to lake off the blood and scrum which would result from 
general oozing where the many adhesions had been 
separated 

There was considerable shock following the operation 
On the second postopcratixe daj the temperature was f02 
degrees F and the puUe rate no Respirations varied 
from 18 to 22 Tie temperature and pulse bad gradually 
dropped 10 normal by the seventh day The thoracic cavity 
was aspirated daily, from 100 to 200 cubic centimeleTs of 
bloody fluid was remov ed and the tube was remov cd on the 
ninth day Tie patient was dismissed from the hospital 
on the twenty second day and from observation on the 

3 sev enth day at w hich time the wound was entirely 
and the left lung was fully expanded In reply to a 
questionnaire 4 years after operation he stated that h» 
general condition was good and that he has been com 
pletely relieved of his previous symptoms 

A gunshot tvound not uncomtnonl) perfontes 
the diaphragm and if the patient survives other 
complications associated vMth the iniur>, a <lia 
phragmatic hernia t\i!l develop later 1 he injury 
IS more in the nature of a rent than it ts of a pene 
trating wound This rent is enlarged b> the mo 
tion of the diaphragm It is difficult to determine 
definitely when the symptoms of diaphragmatic 
hernia appeared in this case, as the patient had 
had two operations within 6 months of the injury , 
after which he had been in good health for about 
2 years except for an indefinite attack of epigas 
trie distress It is probable that the opening in 
the diaphragm was present from the time of the 
injury and that the stomach was only slightly 
caught in the opening at irregular intervals, giv 
ing only mild distress, and that for the greater 
portion of the time it was in normal position be 
low the diaphragm For the one and a half years 
previous to the operation done at the clinic the 
stomach, apparently, had been more or less con 
stantly herniated through the opening The rapid 
progress of symptoms would indicate that adhe- 
sions had fixed the stomach m the thorax and 
that the increased gastric pressure and negative 
thoracic pressure had rapidly drawn the entire 
stomach into the thorax, where it had become 
adherent Vomiting of blood was associated only 
with the most severe attacks, particularly with 


the peculiar attack which the patient had at 
the time of his admission to the clinic Gastric 
erosion was superficial and resulted from the 
forceful vomiting acting on the dilated and con 
gested gastric wall This was evidenced by the 
fact that no definite thinning out of the gastric 
mucosa was noted at the time of operation, 
although It may hive been present The stom 
ach was so congested and fcdematous from the 
recent acute incarccrition that a small area of 
ulcention could easily have been overlooked The 
operative procedure is of interest in this case 
The opening was so large, practically circular m 
chancier, that it was impossible to overlap or 
even approximate the margins of the opening 
without the Stitches pulling through the tissues 
during contraction of the diaphragmatic muscle 
The cutting of the phrenic nerve immediately 
stopped the contractions, and the margins could 
be overlapped without undue tension I he surgi 
ti! principles of early repair arc the same in the 
diaphragm as they arc in the inguinal region or in 
the abdominal will, that is accurate approxima 
tion of tissues without tension, and I believe it is 
of greatest importance in the dnphragm, as this 
muscle IS constantiv m motion The atrophic 
change, after cutting of the nerve, does not inter* 
fere with the blood supply sufficiently to delay 
healing as has been demonstrated, experimen 
tally, on animals by c/Teciiveness of the healing 
This IS exemplified in the case as it has now been 
4 vears since operation and there has been no re 
currcnce of the hernia 

Casi 8 A rmn aged 35 was admitted to the 

clinic October 4 1928 complaining of trouble with the 
stomach of 6 j-ears duration Light years previous to bi^ 
admission he had fallen from the top of an embankment 
i6 feet high landing on a cement floor on his feet He had 
fractured one bone in the right leg and had tom the liga 
ments of the left leg Both legs had been placed in splints 
for 4 weeks and he had been unable to work for 8 weeks 
Dunng this period he had had some mild indigestion im 
mediately after meals but nothing definite and the trouble 
had been attnbuted to constipation and inactivity One 
and a half years later, he had nad pains in the left side of 
the thorax after meals with associated pain in the front p! 
the left shoulder This had been progressive and had been 
associated with dy spneev on exertion About 6 y ears before 
he came to the clinic this gastric distress had become more 
or less constant particularly following the evening meal 
which usually was heavy By this time the distress was 
associated with pam in the thorax and shoulder Two and 
a half years ago he said he had had a severe attack which 
had lasted a week and which had been associated with 
luusea vomiting and cramping pains in the abdomen and 
sharp pain referred to the left snoulder Since that lime 
he. Im had repeated attacks of similar pain coming on 
usually from i to 2 hours after meals and lasting until the 
next meal He would have pam immediately after 
A glass of milk or food would cause pam in the left side ot 
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the thora’c, through to the angle of the scapula, and there 
would be an associated pain in the left shoulder radiating 
down the left arm Three months before he presented him 
self for examination, he had vomited a large quantity of 
blood and he thought that he had passed blood in his stool 
He had been hospitalized and had been given a Sippy diet, 
with slight improvement Up to the time of exaimnation 
he had lost 40 pounds in weight 

Examination gave essentiallj negative results exeept for 
loss of weight and abnormal symptoms in the left sideof the 
thorax The systolic blood pressure was 105 and the di 
astohc 60 Urinalysis was negative Examination of the 
blood revealed a concentration of hemoglobin of 71 per 
cent, erythrocjtes numbered 4,520000 and leucocytes 
6 100 m each cubic millimeter of blood Analysis of gastnc 
content revealed total acidity of 4a and free hydrochloric 
acid of 24 The quantity of content recover^ was too 
cubic centimeters Roentgenograms revealed that almost 
the entire stomach was above the diaphragm Fluoroscopic 
examination of the thorax showed a large opemng m the 
left part of the dome of the diaphragm, posterior to the 
CEsophageal opemng A diagnosis was made of left dia 
phragmatic hernia with herniation of practically the entire 
stomach into the left thoracic cavity through an opening m 
the postenor leaf of the left part of the diaphragm, close to 
the cesophageal hiatus Gastric erosion was found to be 
present at the point of angulation 
October 10, 1928 I performed preliminary left phren* 
icotomy and 3 days later repaired the opening in the left 
leaf of the diaphragm When the upper part of the abdo 
men was exposed, many adhesions were found around the 
diaphragm, and only about < centimeter of the pyloric end 
of the stomach was in the abdonunal cavity The remam 
ing portion of the stomach was in the left half of the thorax 
together with the omentum and a portion of the transverse 
colon The omentum and stomach were firmly adherent to 
the entire margin of the opening in the diaphragm, which 
was elliptical m shape, about 10 centimeters in diameter, 
and extended from anout 2 5 centimeters to the left of the 
cesophagealopening downward and backward After thead 
hesions were freed from the margin of the opening, the 
colon could be removed from the thoracic cavity but the 
stomach and omentum could not be brought into the ab 
dominal cavity because of firm adhesions to the pencar 
dium and under surface of the lung It was necessary to 
dissect the entire stomach away from these structures A 
portion of the omentum could not be entirely removed 
without injuring the pericardium and lung, therefore, it 
was ligated and left in the thoracic cavity There was 
marked scarring of the stomach on the lesser curvature at 
the angle where it rested against the ring of the hernia and 
there was evidence of shallow ulceration which probably 
was traumatic, due to angulation of the stomach During 
dissection of the adhesions from this thinned out area of the 
stomach a small opening was made into the stomach This 
opening was immediately closed with interrupted catgut 
sutures and the closure was re enforced with a fold of the 
proximal part of the omentum After the abdominal vis 
cera had been replaced in the abdomen the large elliptical 
rent in the diaphragm was repaired by overlapping the 
anterior portion o\ er the posterior margin for a distance of 
about 2 centimeters Satisfactory closure of the defiaency 


S2I 

m the diaphragm was made with interrupted Imen sutures 
The patient stood the operation satisfactonly and con 
valescence was uneventful In reply to a recent question- 
naire, he stated that his general condition is fair and that 
he has been completely relieved of previous symptoms but 
occasionally he has pam about 5 centimeters to the left of 
the abdominal incision, coming on mostly at night, about 
5 to 6 hours after he goes to bed, which is relieved by 
urination 

The patient returned for observation 4 months after 
operation, the roentgenogram of the stomach at that time 
showed it to be m normal position below the diaphragm 
There was no demonstrable lesion in the stomach or duo 
detium Urinalysis, at that time, was negative except for 
a few pus cells He had gained 30 pounds in weight (Figs 
15 and id) 

The clinical history in this case is of interest 
It was impossible to determine definitely the rela- 
tionship of the trauma to the diaphragmatic 
hernia, there were no definite symptoms until at 
least iK years after the injury The sjmptoms 
from that time were progressive and were asso- 
ciated with severe attacks of incarceration which 
resulted in vomiting There was blood m the 
vomitus These attacks undoubtedI> were caused 
by a spasm of the diaphragm with a reflet pain m 
the left shoulder and down the arm Constant 
traumatizing of the stomach had caused sufficient 
erosion and ulceration of the mucosa to cause 
pain, the histor> of which was that it came on r 
to 2 hours after meals and was relieved by the 
taking of food, the pain was fairly typical of gas- 
tric ulcer This, together with the hernia, gives a 
significant combination of symptoms, that is, the 
taking of food would relieve the type of pain that 
was characteristic of ulcer but more likely would 
bring on the more severe attacks caused by the 
herniated stomach, this latter pam was accom- 
panied b> spasm of the diaphragm and reflex car- 
diospasm Because of the patient's inabilitv 
to take sufficient nourishment and the constant 
vomiting for 3 months, he had lost 40 pounds in 
weight Erosion of the gastric mucosa w as found 
at operation The gastric wall was so thin at the 
point of angulation that the stomach was opened 
during Its dissection from the surrounding struc- 
tures There was no induration about this 
area, such as is found m the ordinary inflam- 
matory gastric ulcer, and the fact that he has had 
no further hemorrhage or complaint of ulcer 
foUowingrepairof the hernia, is very good evidence 
that this ulceration was of traumatic origin 
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N these da\s ol aseptic technique, the post- 
operative survival of the patient no longer 
constitutes a surgical Inumph E^wtl anses 
thesia and modern operating room facilities have 
so reduced the hazards of pelvic surgerj that 
even the gynecological tyro may perform ill 
advised or incomplete operations without much 
fear of a catastrophe A truly satisfactory 
operative result implies not only conservation of 
the patient s life, but also an uneventful con 
valescence and subsequent complete sympto 
matic relief An introspective analysis of a«cries 
of personal cases, with particular reference to 
the two latter items, is a fair indeT of an oper 
ators pre operative preparation of his patients, 
his surgical judgment and his skill m post 
operative treatment For many years I have 
made it a practice at regular intervals to scruti 
nize the results of successive groups of my own 
operative cases, not for publication, but hoping 
to profit thereby 

Individualities can never be standardized and 
there arc bound to be factors involved in the 
treatment of patients by different members of 
the same hospital staff Personal experiences are 
much more enlightening than the array of a 
large mass of statistical data taken from the 
records indiscriminately We can teach others 
operative technique, but we cannot endow them 
with dexterity, we can inculcate surgical judg 
ment, but we cannot assure its exercise, and wre 
can outline principles for postoperative treat 
ment, but the responsibility for their application 
must always devolve upon the one in actual 
attendance upon the patient Hence, I believe 
that it IS unfair to appropriate another s suc- 
cesses or include hts failures m the assay of a 
senes of end results 

It has been said that statistics may be made 
to prove anything, even the truth The corollary 
of this innuendo is that occasionally they may 
prove of value I have therefore presumed to 
utilize my last looo personal operative cases 
immediately preceding January i, 1930, a» 1 
basis for this presentation This group includes 
those admitted to my ward service at the New 
■kork Post Graduate Hospital, as well as private 

’Read before (he Brooklyn CyaecoL 


patients There were complications during con 
valesccnce m 70 cases, a morbidity of 7 9 per 
cent, 19 patients <Ucd, a mortality of x 9 per 
cent (I able I) 

TVBLF I — MORIUDITk VND SIORTALITV 
Consecutive Bjnecolopcxt ca«es looo 


PostoperUivc complications 79 

\lorlndjty per cent 7 9 

Postoperative deaths 19 

Mortality per cent i 9 


Of course, a few patients had multiple com 
plications so that the incidence of complications 
IS slight!) higher than the morbidity percentage 

The purivosc of this inquirv is to ascertain the 
caliber of the pre operative study and prepara 
lion of the patients, whether or not the morbidity 
was as low as it should have been, and whether 
or not an\ of the fatalities could have been 
avoided 

TRf OrtRVTIVt IROTFCTUF Mt VSITRLS 

My pre operative survey of the natient em 
braces an adequate history, a careful physical 
inventory appropriate laboratorv tests, and the 
excrasc of special care to investigate the possible 
remote causes of jiclv ic s\ mptoms No laboratorv 
examinations arc done as a matter of routine 
Such practices impose an unncccssarv burden on 
the institution and subject the patient to need 
less expense Intellectual honesty suggests that 
no operation is ever justified unless it is certain 
that symptomatic relief or cure is othennse im 
possible Avenging tnorc than tooo new pa 
lients per year in the g\ nccological clinic of the 
Post Graduate Hospital, our operative incidence 
IS a little less than 8 per cent 

Cathetenzed urine is collected in a sterile 
Ignition tube from each new patient, and ex 
ammed macroscopically and mtcroscopicallv 
This provides a non-contaminatcd specimen, 
suitable for i-uUurc Indicanuna, bacteriuna, 
and obstinate constipation arc indications for 
thorough pre operative intestinal cleansing The 
colon IS unloaded by meins of milk of magnesia, 
mineral oil, and encmjta, but (.athartics are 
shunned All patients are encouraged to drink 
water freely up to the time of operation 

icaiSoCKty Brooklyn Vpril 4 igjo 
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Candidates for elective operations are c)sto- 
scoped, and an indigo-carmme renal function 
test IS done on those having pain m either hN’po- 
chondriac or lumbar regions These precautions 
will preclude useless appendectomy or oophorec- 
tomy for trivial pathological alterations, when 
the symptoms are really due to ureteral stricture, 
chronic pyelitis, calculus, etc 

Smears are taken from the urethra, vagina, 
and cerviv m all patients having leucorrhcea 
The presence of pyogenic micro-organisms is an 
indication for postponing operation 

Biopsy specimens are removed with surgical 
diathermy from every eroded, ulcerated, or in- 
durated cervix, in order that earlv malignancy 
may never be overlooked 

A complete blood count and sedimentation 
time test are done on patients with pyrexia or 
other manifestations of an inflammatory process 
Every patient with hsemoglobin of less than 65 
per cent or with a red cell count of less than 
3,500,000 IS transfused before operation Post- 
operative transfusion should never be required in 
an elective case except m the presence of ectopic 
pregnancy , secondary hiemorrhage, or sepsis 
Red spongy gums, or other evidence of 
pvorrhcea, justify postponing operation until 
after a course of oral hygiene Acute parotitis, 
always distressing and often fatal, does not occur 
when the mouth and teeth are clean 
It is unw ise to operate upon a patient suffering 
from coryza, cough, or hoarseness except m an 
emergency, and then only under spinal anses- 
thesia 

When there is evidence of cardiac functional 
disturbance, an electrocardiogram is made Pa- 
tients with markedlengthemng of conduction time 
are put to bed and digitalized before operation 
Pronounced arterial hypertension, renal le- 
sions, or impaired metabolism, especially with 
abnormal hematogenous retention of nitrogenous 
waste products, are indications for pre-operative 
treatment, spinal anesthesia, and prompt post- 
operative chemotherapy with glucose, alkalis, or 
chlorides, as the case may be A knowledge of 
the carbon dioxide combining power of the blood 
IS of paramount importance m these cases 

AFTER C \RE 

/ibdomtnal wounds The dressings on un- 
drained clean wounds are not disturbed for 8 
days If a small gutta percha dram has been 
placed beneath the fat m a stout woman, it is 
withdrawn on the fifth day 

Vaginal plastic uotinds are kept drv and dusted 
with aristol for 7 days Douches interfere with 


pnmarv union and serve no useful purpose The 
bladder is catheterized every 6 hours for 3 days 
irrespective of the inclination to void, to pre- 
vent wound contamination, to preclude pressure 
on the suture lines by a distended bladder, and 
to insure the absence of residual urine I have no 
fear of an aseptic catheterization exciting a 
(ystitis, but I regard residual urine as a potential 
source of infection Hysterectomy cases and all 
others in which the bladder has been subjected 
to trauma are similarly catheterized for the 
same reasons Hexamethylenamine and acid 
sodium phosphate are started promptly m cathe- 
terized patients If non-absorbable sutures have 
been used, thev are removed on the tenth day 
Drams Gauze strips and cigarette drams 
which have been placed to protect raw surfaces 
or to provide for slight oozing are removed in 
48 hours Those inserted because of suppuration 
are shortened gradually 

Curettage cases After the uterus is curetted, a 
strip of narrow iodoform gauze is packed into 
the uterine cavity, the uterus replaced bimanu- 
ally, and the patient given o 5 cubic centimeter 
of pitmtnn intramuscularly These measures 
promote rapid uterine involution and tend to 
prevent retrodisplacement 
Radium cases The vagina is packed tightly 
with iodoform gauze to dislocate the bladder 
and rectum, and the bladder is drained con- 
tmuouslv with a Pezzer catheter while the 
radium is m situ Immediately following the 
removal of the radium, gauze, and catheter, the 
patient is given an enema and a douche Having 
always employed these precautionary measures, 
no fistulse have appeared m mv radium cases 
Fistula cases In all cases of vesicovaginal and 
urethrovaginal fistula, an indwelling catheter is 
left m place for 10 to 14 days The catheter is 
flushed daily with 2 per cent bone acid solution, 
and a urinary antiseptic given until it is removed 
Rectovaginal fistulas are protected like complete 
perineal tears, by restricting the diet to fluids and 
constipating the patient for 8 days 
General prophylactic measures Autolavage, 
gastric lavage, and the duodenal tube are used 
early if vomiting is at all persistent 

A rectal tube is inserted on the second day, 
but enemata are withheld until the third day 
Enemata and colonic irrigations are used freely 
but cathartics are avoided as much as possible 
while the patient is confined to bed Consider- 
able time must elapse before the intestinal tract 
regains its tonicity, and functional restoration 
will only be further delayed if overstimulated 
while incapable of a normal response 
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All patients are encouraged to mo\e their 
arms and legs aoluntanlj and change their posi 
tion at frequent intervals earlv in their con 
valescence This is good insurance against post 
operative embolism 

Patients subjected to prolonged anjcsthcsia 
(more than r hour) or manifesting the danger 
signals of impending shock are given looo cubic 
centimeters of 5 per cent glucose b> hypoder 
mocl>svs or intravenous injection as soon as thc\ 
are returned to bed Hvpertonic saline solutions 
are also of value, if there is no tendencj to 
acido«is 

rOSTOPERVTIVT MORniDlTV 
Having outlined bneflj the more important 
details of the precautionarj measures cmplovcd 
to obtain satisfactorj results after gynecological 
operations their actual value should be evident 
from an eaairanation of the incidence of post 
operative complications (Table II) alrcadv 
stated, some patients had multiple complications, 
hence the incidence of complications S6 per 
cent, IS slightly higher than the morbidiiv, 79 
per cent 


TVBLE 11 “POlsTOri R VTIV C COMPLIC VTIONS 


Gastro intettinal 

Pulmonary 

Infected irounds 

Unnary 

Cardioiascular 

Systemic 

PostoperaUve hasmorrhage 
Total 


Cun 

30 

17 

t6 

13 

It 

7 

-L 


S6 


TVBLE in — GVSTRO INTrsTIVVL COUPUCVTIOVS 


Poxat fistula 
Acute pcntonitis 
\cute intestinal obstruction 
Pseudo ileus 
Paralytic ileus 
Duodenal fistula 
Acute dilatation of the stomach 
Acute parotitis 
Total 


A fmcal fistula established itself m 6 cases, 
invariably following severe and extensive pelvic 
suppuration One patient had diabetes and car 
cinoma of the emeum, one had a combination of 
fibroids, tubo ovTinan abscesses, and cancer of 
the cervix with metastascs, one had been re 
cently treated with X ray m another hospital on 
an erroneous diagnosis of fibroid, and one had 
been treated by another gynecologist with dia 
thermy for a supposed parametritis Two other 
patients developed a fistula as a result of dense 


adhesions between pus tubes and the rcctoiig 
mold The first mentioned two patients died, in 
the others, the fistula closed spontaneouslv 
These cases emphasize the fact that radiation 
and diathermy arc dangerous m the presence of 
active or latent tubal infection 
Acute peritonitis sup-rvened 5 times, 3 times 
within 24 hours after a radium application for 
cancer of the cervax, and one patient died Eva 
dently I had failed to detect a co-exisling salpin 
gitis in these women The fourth case is incxplic 
able, the autopsy did not reveal any focus of 
infection or weak spot in the intestinal wall, and 
the operation consisted of plastic repair, app“n 
dectomv, and uterine suspension The tifth 
patient died of peritonitis after an exploraton 
laparotomv for carcinoma of the ovarv with 
general abdominal carcinomatosis In this group 
of cases too, the h> pericmia incidental to radia 
tion vv hen a salpingitis w as present w as re panMble 
for subsequent disaster 
Mechanical intestinal obstruction followed 
hysterectomy twice and salpingo-oophorectomv 
twice, on the fifth seventh, sixteenth, and 
iwcntv third davs, rcspectivTlj In each in 
stance a loop of ilcum was found adherent to 
the mfundibulopelvac suture line One cannot be 
loo carclul in pentonealumg raw surfaces and 
burying all knots when pelvic organs arc re 
moved A concomitant volvulus was found m 
I case and the patient died despite anileostomv 
Pseudo ileus occurred in 2 cases and was 
promptly relieved by an inlramuscular injection 
of piluiinn, followed m 10 minutes with a ‘«3ap 
suds enema containing peppermint and tur 
pentine 

Paralvtic ileus developed suddenly on the fifth 
postoperative dav during an apparently normal 
convalescence after salpingcclomv for a huge 
hematosalpinx Precipitate vomiting, rupture of 
the abdominal wound, and cvasceration of two 
loops of gut were followed bv death in commutes 
A duodenal fistula manifested itself 4S hours 
after a cholccysleclomv for empy cma of the gall 
bladder in a despcratclv ill patient, and the pa 
lient died on the sixth dav 
The case of acute parotitis occurred earlv in 
this senes and was the first and onlv one in mv 
practice It appeared 3 days after a plastic re 
pair and salpingectomv , and was deepU inci cd 
despite the absence of frank suppuration Al 
though recovery followed, the patient’s distress 
and her alarming condition made a lasting im 
pression Before this experience I had paid little 
attention to pre-operative mouth cleanliness, 
since then I have insisted upon it 
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Had I detected the co existing pus tubes m 
the 3 cancer of the cervix cases, perhaps exercised 
a little more care in peritonealization in the 4 
cases of intestinal obstruction, and insisted upon 
pre operative mouth cleanhness in the patient 
i\ho developed parotitis, I might have reduced 
the incidence of gastro intestinal complications 
from 20 to 12, and possiblj prevented 2 deaths 

TABLE IV — PULMONARY COMPLICATIONS 

Cases 

Pneumonia 12 

Acute pulmonary cedema 2 

Pleuris> 1 

Cmpjema t 

Pulmonary infarcts i 

Total 17 


The single case of pleurisy also occurred in a 
ward patient after a rather long anaesthesia 

Emp>ema developed after a lobar pneumonia 
on the twenty-fifth postoperative day, following 
an emergency operation on an intensely septic 
patient She recovered 

A senes of pulmonary infarcts prolonged the 
convalescence of one patient after a simple plastic 
repair 

To summarize, ii of the 17 pulmonary com- 
plications were noted m ward patients, who were 
afforded the services of less experienced anaes- 
thetists It seems fair to infer that the training 
of a lai^e number of anaesthetists involves the 
risk of an increased number of pulmonary com- 
plications 


Of the pneumomas, 7 were bronchial, 3 lobar, 
I influenza, and i hypostatic The hypostatic 
pneumonia developed in an elderly, undernour- 
ished, asthemc woman with a fibroid reaching 
the diaphragm, and terminated fatally on the 
twelfth day after operation The influenza pneu- 
monia, together with acute splemtis and acute 
nephritis, provided a surprise at autopsy on a 
woman of 28 years who died suddenly, 12 hours 
after a diagnostic curettage for menorrhagia 
She was free from pulmonary and renal symp 
toms both before and after the 6 minute opera- 
tion, which was done under gas-oxygen anaes- 
thesia 

Bronchopneumonia followed hysterectomy 4 
times, and plastic and suspension operations 3 
times, and terminated fatally in i case All 
3 patients having lobar pneumonia recovered 
Perhaps the most sigmficant observation made 
in these cases is the notation that 8 of the 12 
pneumonias developed m ward patients, to whom 
aniEsthetics were admmistered by less expenenced 
anaesthetists, while only 4 occurred in private 
patients, and 2 of the latter were desperately ill 
when operated upon Spinal anesthesia was 
employed 41 times in this series without a sub- 
sequent pneumonia 

Acute pulmonary cedema was characterized 
by Its sudden onset m 2 ward cases of acute 
appendicitis (one with tubo-ovanan abscess), 
and although one patient recovered, the other 
died 7 hours after operation The latter was 
regarded as an anesthetic death The anaesthe- 
tist evidently failed to recognize the signs of pul- 
monary irritation during operation, and neglected 
to change the rebreathing apparatus for an open 
ether cone The patient was cyanotic almost 
continuously after operation until death, despite 
all restorativ e measures 


TABLE V — INFECTED WOUNDS 

Cases 

Abdominal 13 

Penneal 3 

Total 16 

An abdominal wound was regarded as infected 
if primary union failed to occur in a clean case, 
irrespective of the cause In i case, a persistent 
sinus drained for 30 days because of the presence 
of a small piece of gutta percha tissue, which 
evidently had broken o 5 when the subcutaneous 
dram was removed on the fifth day Another 
wound opened widely as a result of syphilitic 
necrobiosis following an imperative operation 
So far as I know, there were only two subsequent 
ventral hernias m the group of 13 infected ab- 
dominal wounds and i of these was due to the 
strain of terrific coughing Although I always 
make a mid-hne inasion, the fascia is opened to 
the left, and the left rectus muscle is pushed off 
the Imea alba Thus, the incision is zig zagged 
from without m 

Superficial perineal sutures broke down in 3 
cases, but the ultimate results were satisfactory 
Uniting the vaginal fibers of the levator am 
muscle with kangaroo tendon insures the in- 
tegrity of the restored perineal body even though 
the superficial suture line gives way 

TABLE VI — URTNARV COMPLIC VHONS 

Caws 

Acute pyelitis 8 

Cystitis 3 

Suprapubic urinar> fistula i 

Total j2 

Sue of the 8 cases of acute pyelitis occurred 
before I appreaated the significance of the pre- 
operatiw symptom-complex of indicanuna and 
obstinate constipation They were all character- 



526 


SURGERY, GYNECOLOGY AND OBSTETRICS 


i7ed bj a pj rcxia betw ccn the tenth and eight- 
eenth postopcrati\c dajs, and were accompanied 
hj nausea, lumbar pain, urinary turbidit>, or 
headache All patients had colon bacilli m the 
urine 

The incidence of c>stilis. wasjow, onlj 3 casts. 
Of course, cases of simple bladder irritation with 
out actual inflammatory changes in the \csical 
wall are not included m this group 

After a h\sterectom> for fibroid, the ab- 
dominal wound dressing became wet and mal 
odorous on the eighth day The odor was 
urinary , and the oral administration of methylene 
blue verified the diagnosis of suprapubic urinary 
fistula The needle used to close the peritoneum 
hadevidentlv inadvertently perforated the blad 
der A retention catheter was introduced into 
the bladder and the fistula closed spontaneously 
8 dav s later 

It would seem that in the absence of con 
comitant lesions in the urogenital tract, nearly 
all urinary complications after p"lvac operations 
are preventable 

TVRLF V7T — CVROIIIV \S( ULVR COUM-ICVTIOSS 

Cav* 

Thromtiophlcbilis 4 

Embolism 3 

Tachycardia 2 

Acute carduc dilatation t 

Auricular hbriUalion i 

Total 11 

Thrombophlebitis follow ed laparotomy 4 limes 
3 times after hvstcrectomv and once after a plas 
tic repair and uterine suspension All 4 patients 
recovered 

Although there were 179 abdominal hyslcrcc 
tomies in this senes of 1000 cases, and all were 
done rapidly with clamps, sudden death from 
embolism followed but once, and m this case 
there was co-evisting intestinal obstruction at 
the time of operation The patient died suddenly 
on the eleventh day from bilateral pulmonary 
emboli Autopsv revealed a large clot in the left 
femoral vein Two other patients died suddenly 
from cerebral embolism one on the seventh day 
after a uterine suspension and appendectomy, 
and another 90 hours after an exploratory inci 
Sion for massive general abdominal carcinoma- 
tosis, primary m the ovary None of these pa 
tients could be persuaded to practice active 
motion of the extremities 

Two cases of mysterious tachycardia were of 
more than passing interest In the first instance, 
a y oung w oman w as subjected to a plastic repair, 
suspension, and appendectomy, under a smooth 


general anesthesia She reacted normally, but 
2 hours later her pulse rate jumped from 100 to 
150 without any other sulijectivc or objective 
symptoms 1 his continued for 30 hours and then 
gradually decreased to no, where it remained 
for 8 days Repeated cardiac examinations, 
electrocardiograms basal metabolism tests, etc , 
failed to disclose the cause Similar operative 
procedures had been planned for another woman 
of 42 After doing an anterior colporrhaphy and 
almost completing a perineorrhaphy, the ancs 
thctist reported an increase m the pulse rate 
from 80 lo 140 at the end of 25 minutes although 
the quality of the pulse and the patient s respira 
tion were good Ihc laparotomv was postponed 
and the patient returned to bed U ithm 4 hours 
the pulse rate dropped to 100 A thorough 
medical check up failed to reveal an explanatorv 
cause The laparotomy was done 10 days later, 
and the tachycardia recurred after 20 minutes 
I he operation was completed within half an 
hour and recoverv was uneventful Within a 
month after this observation one of my assistants 
had a similar experience Unfortunately, he di» 
regarded the danger signal and was lulled into a 
sense of false security by the pulse quality, 
respiratory rate, and the patient's color His 
patient died as he was closing the abdominal 
incision 

The only case of acute cardiac dilatation oc 
curred 8 days after a 6 minute gas oxygen anss 
thesia for the intra uterine application of radium 
to a fibroid growang m a uterus after an inter 
position operation (done in another hospital) 
There was no pre-opcratiyc eyadcncc of cardiac 
disease and subsequent recovery was complete 

Another radium application for the treatment 
of a small bleeding mvoma was followed in 12 
houR by auricular fibrillation It subsided in 6 
days under appropriate therapy 

None of these cardiovoiscular complications 
seem to have been preventable 

TviiLt via — svsTt vac compucvtions. 

Case 

Surgical shock 2 

Acidosis 2 

Uramia ^ 

Alkalosis ^ 

Thyrotoxicosis ^ 

Total 7 

The 2 cases of surgical shock occurred m pro 
foundly septic patients The first had acute 
suppurative appendicitis with bilateral tu^ 
ovarian abscesses, and died in ii hours The 
other had a fulminating pelvic peritonitis follow 
mg diathermy treatment by another gy necologist 
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for pyosalpint Four hours after operation she 
\\as pulseless Intra\enous digitalis, infusions, 
coffee enemata, etc , sustained her through the 
night Earlj the next morning she was trans- 
fused Septic pneumonia on the third day, faecal 
fistula on the sixth da>, emp>ema, and thora- 
cotom> on the ti\enty fifth da>, were followed b> 
exentual recovery 

Acidosis resulted fatally on the eighteenth 
da> m a diabetic patient with a carcinoma of the 
caecum, on whom I did an ileostom> under spinal 
anaesthesia Another fatalitj on the fifth day from 
the same cause followed a hysterectomy under 
spinal anaesthesia Chemotherapy and insulin 
were of no avail in either instance 

An elderly woman died of uraemia 3 days after 
the removal of a huge fibromy omatous mass 
The urinary nitrogenous output was low and the 
nitrogenous retention m the blood high, but 
oedema of the legs and respiratory embarrassment 
were so distressing that a hysterectomy was done 
after a month’s preliminary treatment 

The only death from alkalosis occurred on the 
seventh day after a hysterectomy for the largest 
fibroid tumor encountered in this senes of cases 
It was preceded by adynamic ileus Fortunately, 
no alLalis had been used as a routine measure in 
the postoperative treatment 
Acute thyrotoxicosis developed promptly after 
a radium application for carcinoma of the cervix 
m a patient with a basal metabolism of plus 26 
She had consulted a general surgeon, prepared for 
a thyroidectomy He discovered the co existing 
carcinoma and referred her for radium treatment 
Re-exammation of the blood after 24 hours 
showed an insignificant increase m the urea 
nitrogen and carbon dioxide combining power, 
but the systolic blood pressure rose from 150 to 
208 The clinical picture was that of a patient 
with a toxic goiter who had been given thyroxin 

TABLE IX — POSTOPERATIVE HEMORRHAGE 

Cases 

Postoperative hiemorrhage 3 

There were three postoperative hiemorrhages, 
one massive intrapentoneal hjemorrhage im- 
mediately preceding death m a case of extensive 
pelvic cancer, another on the seventh day after a 
Sturmdorff tracheloplasty , easily controlled with 
packing, and a third 6 hours after a vaginal 
myomectomy, arrested by means of secondary 
sutures The last patient required postoperative 
transfusion, as did 2 septic cases These were the 
only 3 postoperative transfusions necessary m a 
senes of 1000 operations 

Scrutinizing the mortality list, it does not seem 


unreasonable to imagine that the number of 
deaths might have been reduced from 19 to 14 
More skillful anaesthesia might have prevented 
the fifth and nineteenth disasters In the eighth 
case, additional pre operative reduction of the 
basal metabolic rate might have avoided the 
acute thyrotoxicosis In the tenth case, a pre- 
radiation diagnosis of active salpingitis might 
have prevented the subsequent pelvic peritonitis, 
faecal fistula, and secondary hemorrhage In the 
twelfth case, the bronchopneumonia must have 
been present at the time of operation, although 
the patient was symptomless, and nothing ab- 
normal was found on physical examination 

SUMMARY AND CONCLUSIONS 

1 In a series of 1000 consecutive gyneco- 
logical operative cases, there were complications 
during convalescence in 79, a morbidity of 7 9 
per cent, 19 patients died, a mortality of i 9 
per cent 

2 Postoperative transfusion should never be 
necessary except m the presence of ectopic preg- 
nam^ , secondary hemorrhage, or sepsis 

3 Pre operative cystoscopy and renal func- 
tion tests will eliminate many useless pelvic 
operations 

4 Severe anemia, pyorrhoea, respiratory af- 
fections, a compromised myocardium, arterial 
hypertension, and impaired metabolism are in- 
dications for postponing operation in elective 
cases, spinal anesthesia may reduce the hazards 
m emergency cases 

5 Radiation and diathermy are dangerous m 
the presence of active infection or necrobiosis 

6 Meticulous peritonealization and burying 
all suture knots minimizes the hkelihood of post- 
operative intestinal obstruction 

7 The incidence of pulmonary complications 
can be lessened by the invariable employment of 
a skilled ansesthetist 

8 Correcting mdicanuna and obstinate con- 
stipation before operation wll practically elim- 
inate postoperative pyehtis 

9 Persuading the patient to practice active 
motion of the extremities throughout convales- 
cence IS good insurance against thrombophlebitis 
and embolism 

10 Pronounced tachy cardia dev eloping during 
the first half hour of anaesthesia is an indication 
to terminate the operation as soon as possible 

11 Unpreventable surgical shock will develop 
occasionally in profoundly septic patients 

12 Patients with a high metabolic rate should 
not be subjected to radiation 
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T\BLE X— MORTALITY IN ONC TIIOUSXND CONSECUTIVE GYNECOLOGICAL OPERATIONS 


No 

D.agno«>J 

1 Operati m 

Cause of death 

' 

Large hematosalpinx and intraligamrntary 

declomy I 

Sudden paralytic Ileus and death jtb day 
(autopsy) 

• 

Huge calcareous fibroid impaired melabo 
Iism massive oedema of legs from pressure 

1 Supiavagini] hytlerectomy 

Death from urnma jrd day 


Huge fibroid In emaciate 1 elderly «oman 

Supravaginal hytlereclorny and salpingo I 
onphotetlonv | 

Death from hypostatic pnrumoiua iitb day 

* 

Em^cma of gall bladder Temperature lo] 

1 ChnIeeTSttclomy 

Duodenal fistula in 48 hours Death from 
eshauilion 6th day 

S 

Lacerated and polypoid cervii rcetocele 
retroversion chronic appendicitis 

Tratbclsrrhapby penneorrha[diy Cilliim 
^ ampension appen leclomy 

Bronchopneumoma in J4 hours Death jrd 
day (autopsy) 

6 

Acute suppurative appendicitis bilateral 
lubo-ovariao abscess 

1 Appendeclofliy talpsogo-oophorectoniy 

rostoperative thoch Death in 11 hours 
(autopsy) 

(luge fundal and inlraligamentoui fibroid 

1 Supravaginal hytleteclony aalpingo-oopho- 

AJyntmic ileus Death from alkalosis ;th 


Carcinoma of cervit toaic goiter (basal me 
taboUsm plus j6) 

' ^VnVintiauKtiiKtaSiunret^h 

Acute thyrotoxicosis in sa hours Death 10 
aS hours 

-;r 

Retroversion 

Bat ly cbslet aotpetision appen Icctomy 

Crrcbrit embobsra and death ;lh day (au 
lopsy) 

Carcinoma of cervix retroperitoneal tnelas 
tases bilateral tubo-ovanan (bvess 

j Rabum applicnton <tran fusion and lapa 

1 colony lytbday) 

Frcal fistula ath day uriicaru )lh day 
lecendarr hrmorrhage and death jath day 
(autopsy) 

B 

j Carcinoma of occum and diabelra 

1 Ileostomy (spinal annlhesial 

Hyperglycgmla and death from tndosis, 
laihday 

1 

' Hyperplasia of endometrium (aeiauvc pte j 

operative physical findings) I 

' Curettage 

Sudden death in IS hours Cronebepntun^ 

nia acute nephritu aad acute ipIeniUf 
found at aulopay 

m 

Extensive inoperable ablominal carcinoma 

Eaptoratory laparotomy <epintJ ansstbnu) 

Cerebral embolus an 1 dnlh »» hours. 


Lacerated cervix rectoeele chronic salrin I 
gitu chronic appendicitis I 

Traebeloplasiy, perineurthaphy aalpingrt 
tomy ac>peo leclomy 

Acute iuppurauve peritonitis sa hours 
Dralh 8s blurs (autopsy) 

>1 

Adtnomyosis of uterus iilpingo-oophuritis . 
pelvic peritonitis chronic tppimdicitu 

1 

Supravaginal bysirteclomy aa)tingo-co[ho 
leclomy eppendeclomy 

i AruK intestinal sbslructiun and ileostomy 
' stbday Death from exhausUoB ijthday 
(autopsy) 

>6 

1 ibroid ovarian cyst estensive pelvic a Ihe 

buprevtginal hytlereclorny. aalt^ngo^pho- 
reclomy mobituaiioa of vntcrit (ssenal 

ratieot irralbnal and uncontrollable la jd 
hours Died of aciJosu jth day 


iDtestinalebstruciion fibroid ovarian cyst 

Supravaginal hyaterretomy aalidngOHTopho 

After immih convalescence luddea death 
from pulmonary embolus nth day (au 
t psy) 

18 

Eatensive inoperable ab lommal carcinoma 

Esploralory laparotomy 

Diffuse periloniUi Death ;tb day 

.0 

Acute luppurativc appendicitis 

Appended my | 

Acute pulmonary cedemi Death ? hours 


13 The control of postoperative niorbitJit> preparation of the patient, e’cpert anxsthesia, 
and mortalitj following gynecological operations sound surgical judgment, and skillful after 
IS contingent upon conscientious pre operative treatment 
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AN OPINION ON THE PRESENT HIGH OPERATIVE MORTALITY 
IN ACUTE APPENDICITIS 1 

JOHN B DEAVER, M D , E A C S , ritiLADELpniA 


I r the question “What class of operations gives 
>ou most concern?” ^\e^e put to a bod> of 
surgeons, I believ e that all \\ ould replj , “ the 
bad appendix case ” My experience ould prompt 
the same ans\^er B> the bad appendix case, I 
mean the patient with the acute perforated ap- 
pendix, the patient with the unrecogm/cd gan- 
grenous appendix, or the patient who is the victim 
of extensive suppuration Any one of these nec- 
essarily enters the hospital v\ ith a peritonitis and 
may already be in a terminal toxic condition 
The peritonitis may be either circumscribing or 
circumscribed, diffusing or diffused, the tempera- 
ture normal, moderately high or very high, the 
pulse slow, weak, or rapid, the skin of the face 
and fingers cyanotic, the leucocyte count high or 
low with either a normal or a high polymorpho- 
nuclear count 

Why do we get such cases? Because the patient 
has been purged, because the physician has not 
been called in early, because if called m lime he 
has failed to recognize the condition, or because, 
if he has recognized it and diagnosed it correctly , 
he has tried expectant treatment and has deferred 
operation And why is the operative mortality 
high? Because the time for operation has not 
been well chosen or because, if opportunely timed, 
operation has not been complete, due either to 
poor surgical judgment or to lack of experience 
in handling these cases, or to both 

It is only by frank discussion of this vital sub- 
ject that we can hope to better our results The 
subject IS not one for laboratory research but for 
personal research into the laboratory of the mind, 
indeed, it demands that we make a sort of search 
of our souls to purge ourselves of this dark spot 
in our conscience 

Although I fully realize that it is not necessary 
to discuss the signs and symptoms of appendicitis 
and Its differential diagnosis, I would stress a 
few salient points which have served me well 
Most of these patients, as I have already said, 
enter the hospital with a peritonitis, and it is 
difficult to determine the causative lesion Since 
the appendix is most commonly the cause, it is 
naturally the first and last to be considered The 
presence of muscle relaxation frequently enables 
us by palpation and percussion to detect a mass 
or an area of increased resistance which may serve 
to direct us to the unduly mg cause of the pen- 

■Retd before the MSmukce S 


tomtis, but, if the rigidity is very pronounced, 
this is not always true Auscultation is a very 
valuable means of detecting the lesion The 
stormy, turbulent, and the silent belly are all 
significant of the stage of peritonitis, that is, 
whether it 15 circumscribing, circumscribed, dif- 
fusing or diffused It is my habit when examining 
patients, first to auscultate the abdomen This 
must be very gently done because should the case 
be a paralytic ileus, for example, pressure on the 
abdomen might disturb the fluid contents of the 
small intestines and cause a tinkling which would 
not be heard if auscultation had been forcefully 
done 1 stress this point because tinkling is often 
an ominous sign and if not properly evaluated 
may cause a false impression 

In the early stage of peritoneal irritation, very 
debcate palpation will often elicit the presence of 
serous fluid I demonstrate this almost daily to 
my internes and prove it at operation 

It IS important to determine the position of the 
appendix Usually it is located at the site of most 
marked tenderness and rigidity I need not re- 
mind you that a deep ptlvic position will often 
require deep pressure to elicit tenderness and often 
leads to a mistaken diagnosis of diverticulitis of 
the sigmoid 

The crux of the question is, of course, diagnosis 
If this IS properly made, it means operation The 
next important consideration is the choosing of 
the opportune time for operation and the opera- 
tive technique These are very largely a matter 
of circumstances and of the surgical judgment 
that comes only with experience Therefore it is 
difficult to formulate rigid guiding principles I 
wish I had the gift of language to tell you why 
it is that when 1 am asked to see a patient with 
a very much distended belly which has been diag- 
nosed intestinal obstruction, the moment I put 
my ear to the abdomen and lay my hands upon 
It I conclude that it is not an obstruction but an 
appendiceal peritonitis and instead of advising 
immediate operation I think it better to wait 
Such an instance occurred only recently, and on 
the day following examination disclosed free se- 
rous fluid and an acutely inflamed non perforated 
appendux, and no obstruction These are subtle 
distinctions that come with experience coupled 
with the serious thought that should be giv en to 
every case whether mild or otherwise 

SKil Society Mirchj 1930 
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The vilil question of \\hen to operate m the 
presence of acute appendicitis might he summcrl 
up m a few words before the onset of peritonitis 
if this IS possible If this were alwajs possible, 
the present discussion wouhl be unneccssarj 

The earl) case of acute appendicitis demands 
immediate operation I he technique in such cases 
differs \erj little from that for chronic appcndi 
citis eacept in the presence of effusion, exudate, 
or perforation The character of the exudate is 
important and should be the deciding factor in 
the question of drainage and often as to the out 
come of the case Smears should be taken and 
examined immediatelj to determine the presence 
of infection and its tape The fluid maj be se 
rous, puruloid, or purulent The serous fluid is 
practicallj alwa>s sterile and the operalixc pro 
cedure then is asimple appendectom\ The frankl> 
purulent exudate contains organisms, and is casilj 
recognized hy its color and odor A puruloid 
fluid, however, maj or mij not contain organ 
isms It is when the fluid is puruloid that the 
inexperienced surgeon often fails, espcciall) if he 
neglects to make a smear and have it examined 
immediately If the fluid is infectious the pen 
toneum must be protected and drainage proj^rh 
placed In other words, the question of drainage 
depends on the report as to the nature of the 
smear — which should be made from specimens 
from the immediate operative field, the surround 
mg field, and from distal points— and by the 
appearance of the peritoneum at and around the 
site of the lesion When the pathological reports 
are negative, I do not drain except in the pres 
ence of a green peritoneum and of a subperitoneal 
exudate In such cases drainage is required, since 
occasionally the exudate docs not resolve but 
forms an abscess 

I do not endorse the statement that acute ap- 
pendicitis always necessitates an immediate emer 
genev operation It is a matter of surgical judg 
ment to decide when to operate and when not to 
operate, and the latter decision often requires the 
more judicial deliberation 

When a chill has been followed by abatement 
of pain, it IS always an indication of the onset of 
gangrene which will shortly be followed by pen 
tonitis ChiU abatement of pam, and drop in 
temperature are three signals that call for imme 
diate operation Fortunately, they occur early 
and are not ominous if their early recognition is 
followed by prompt surgery 

When to operate after peritonitis has developed 
depends upon the variety of peritonitis and the 
condition of the patient In practically all cases 
of circumscribed peritonitis operation can be 
safely done at once with the proper technique 


In orcumscribcd peritonitis with abscess, imme 
diate operation wnth proper technique is safe un 
less there are forbidding systemic or other condi 
tions which m these days of spinal anesthesia are 
not mans The technique in circumscribed pen 
toiiitis is as follows After the jieritoncum is 
opened the edges of the wound are lifted and re 
trictcd and the peritoneal cavity is carefully in 
spected for the presence of fluid and exudate The 
charactcrof thecxudateespecially isnoted Ifre 
quently use the sterile Cameron light at this and 
later stages of the operation If there is no fluid 
or onU serous fluid, the cxcum is located and 
brought into the wound and then the anterior 
longitudinal band, the ileocolic and the ileocecal 
folds of peritoneum, the tcrmiml ilcum, and the 
base of the appendix arc identified The appends 
IS then delivered and removed Careful dissection 
IS required when the appendix is adherent or is 
in the subc'ccil fossa It may be so concealed as 
to give the impression that it is absent It thus 
becomes apparent that an exact knowledge of the 
anatomy of this region is conducive to a simple 
and safe operation Usually the landmarks can 
be easily noted, but occasionally they are par 
tiallv or cntireK concealed by overlying coils of 
small bowel, bv adherent great omentum or 
plaques of cxuilate that may or may not envelop 
the appendix In the last named conditions I do 
not displace the coils of bowel, detach the omen 
turn, or disturb the exudate until I have placed 
a sheet of rubber dam and a few small or several 
large gauze pads so that m the event of the pres 
ence of pus this will serve to prevent its spread 
The object of using the rubber dam is to protect 
the endothelial cov cring of the peritoneum against 
irritation by the gauze pads If pus is present 
upon opening the peritoneum, one or more of the 
small pads are unfolded and w ith the loose gauze 
the pus 18 mopped up before the sheet of rubber 
dam is introduced 

In circumscribing peritonitis, that is, in cases 
in w hich the infection show s a tendency to become 
localized, w e employ anatomical and phy siological 
rest, the Fowler Murphy-Ochsner treatment, 
which IS known in our clinic as regulation treat 
ment With few exceptions, the circumscribing 
pentonitis becomes a circumscribed peritonitis 
under this treatment and permits operation to be 
done with little risk of a fatality When there 
has been a flare up and the circumscribing pcri 
tonitis has advanced to a diffusing peritonitis, we 
also treat it by anatomical and phy siological rest, 
to allow the peritonitis to become localized This 
takes place m a few days with, but usually with 
out, the formation of an abscess, and then opera 
tion IS carried out 
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Dg I a, Great omentum wrapping around diseased appendw b, Great omentum 
co% enng ca:cum and appendix 


In the presence of an abscess m the region of 
the ileoca?cal junction, the terminal ileum is often 
infiltrated, thickened, stiff, with little contractil- 
ity, and forms a part of the abscess ca\»t> Under 
these conditions my method of procedure is to 
evacuate the abscess, remove the appendix, place 
the drainage, then make an ileociecostomv or an 
ileocolostomj to prevent postoperative obstruc- 
tion and to ensure a smooth convalescence I do 
this very frequently and have never had cause to 
regret it Fading to do so has caused me many 
anxious hours until the patient has recovered 
However, this practice is for the expert and not 
for the surgeon of limited experience in abdominal 
infection The mavim m visceral surgery— to cut 
well sew well, and get well, is particularly appli 
cable here When the terminal ileum is only 
slightly infiltrated and not involved at great 
length, and has sufficient lumen, an anastomosis 
IS not necessary I cannot agree uith those who 
claim that the bowel will always recover, for I 
regret, from experience m operating for obstruc- 
tion a few days later, that this is not alwavs the 
case 

Where an abscess is in the immediate neighbor 
hood of the caecum and especially of the terminal 
ileum and when the lesion is not an abscess but 
IS a definitely inflammatory area that would favor 
adhcbjon of that portion of the deum so prone to 


lall in contact with the abscess and thus result m 
an obstruction, I use a cofferdam of rather thick 
rubber tissue so that when I have placed it and 
lightly packed the cavity wathin, the dam will be 
held up out of harms v ay Those who have 
many times operated for intestinal obstruction 
following an operation for acute appendicitis 
know this to be the common site of obstruction 
Many a fatality has resulted due to this but has 
been attributed to peritonitis I therefore cannot 
stress this part of the technique too strongly 
Many of you lovingly recall with me the late 
Dr Joseph Price, the prince of American abdomi 
nal surgeons whose wonderful work, particularly 
m the pelvis was so well known and by none 
better than by his friend the speaker How often 
would he speak of the pus as pathological soup’ 
— ^n expression, I dare say , some of those present 
today have heard him use Price rarely had to 
operate for intestinal obstruction following ex- 
tensive pelvic work, much of which was for sup 
purative conditions He attributed this to his 
thorough cofferdammg by lifting the small bowel 
out of the pelvis and maintaining it by this tech 
nique, thus avoiding intestinal entanglements 
during convalescence I therefore gladly credit 
Price with this ideal and life saving procedure 
Diffusing peritonitis is a more serious affair 
The diagnosis can be made by the absence of the 
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typical peritoneal facies although the patient ap 
pears >ery sick The pain is very acute and the 
tenderness and rigidity are distributed over a 
larger area than m circumscribed peritonitis 
Peristalsis is feeble or absent o\er Inc area of 
peritonitis but is eTaggerated o\er the surround 
mg region Ihis picture, to me, indicates post 
poning operation until the peritoneal inflamma 
tion has subsided or has been controlled to the 
point of safe surgery This stage is reached by 
the familiar treatment of anatomical and physio 
logical rest 

In diffusing peritonitis much the same course is 
follorved except that if the lesion responsible for 
the peritonitis can be positively determined and 
the peritoneal infection shows no evidence of 
yielding to regulation, operation is undertaken 
The patient who has been operated on for an 
abscess will occasionally develop obstruction or 
a secondary collection during convalescence 
Here, only timely recognition and immediate 
action will thwart a fatality 

Deferring operation is the best policy in the 
presence of diffused peritonitis, a condition which 
m most instances might have been prevented by 
timely diagnosis and treatment This is the van 
ety that provides the high mortality Its ominous 


signs arc rigidity, and tenderness over practically 
the entire anterior abdominal wall, typ’wl pen 
toneal facies, ibsencc of 'ibdommal respirations 
rapid pulse, feeble peristalsis or a silent belh, 
moilcratc leucocytosis and a high poljmorphonu 
clear count In about 24 hours, especially if the 
patient has been purged, the picture changes 
The rigidity and tenderness give wav to distention 
and there is entire absence of peristalsis The 
leucocytic count is low, the urinarv output is 
diminished and the urine contains albumin and 
casts The typical peritoneal facies, with restless 
ness and an active brain, accompanies this svn 
drome — a combination that usually is fata! Oc 
casionally regulation treatment will lead to a 
subsidence of the peritoneal inflammation to a 
point where operation is comparatively safe 

If this variety of peritonitis is seen very early, 
when the belly walls are still characteristically 
rigid, operation in the experienced hands promises 
most 

A collection of pus in the pelvis or in cither 
iliac region can be evacuated by an extrapen 
toneal approach in the pelvis by vaginal orrectal 
incision, above the pubis bv low midline incision 
after the precaution has been taken of emptying 
the bladder, m a subdiaphragmatic collection by 
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Fig sb Gauze m place u appendectomy uound 


removal of the greater portion of the tenth nb 
A collection of fluid in the last-named position 
has been known to discharge through a bronchus 
In the case of a subhepatic collection, if perchance 
It has extended well down into the renal well, 
incision through the loin will dram it, otherwise 
the incision should be through the anterior ab- 
dommal wall At operation we should never for- 
get to inspect the external paracolic furrow for 
pus, which if present, will call for enlarging the 
wound upward, exploring both the subdiaphrag- 
matic and the subhepatic spaces and, if pus is 
found, drainage by rubber tube or by a cigarette 
dram carrying a central rubber tube will be re- 
quired We rarely see a subdiaphragmatic ab 
scess if our technique m the primary operation 
has been properly carried out The pelvis is next 
explored and drained if pus is found In addition 
to this, a narrow 8 layer piece of gauze, long 
enough to reach the inner boundary of the peri- 
toneal wound IS placed between the parietal and 
the visceral peritoneum The paracolic groove is 
loosely packed with moist gauze, and interrupted 
Sutures of silk or silkworm gut, preferably the 
former, are earned through the entire thickness 
of the edges of the wound and tied loosely to 
prevent eventration This leaves an open wound 
and permits free drainage The purpose of the 
long piece of gauze between the layers of peri- 
toneum IS to excite peritoneal activity and ex- 
clusion of the general peritoneal cavity The 


question may be asked, “Why not use rubber 
dam for this purpose?" The answer is that rub- 
ber dam favors slipping of the intestinal coils 
into the wound, should the patient cough, vomit, 
or suddenly change his position Silk sutures are 
more stable than silkworm gut because they do 
not break or become untied When pockets of 
pus are found between coils of bowel they are 
emptied and drained by strips of rubber dam or 
very soft rubber tubes Nearly all these cases 
develop a postoperative hernia, which leads me 
to sa\ “It is better to have a patient get well 
with a hernia than to die without one ” The 
time to remove the dram and gauze must be left 
to the discretion of the surgeon It is better to 
leave them in too long than to take them out too 
early I frequently say to my internes “Let it 
stay in until it falls out ” Figuratively speaking, 
this IS correct, but my thought is to allow the 
drain to remain as long as it is not doing harm 
In other words, the gauze is taken out when the 
interne can’t stand it any longer I w ish to pay 
tribute to my interne staff by saying they are 
most efficient and capable in carrsmg out the 
postoperative treatment, so that I know the pa- 
tient will be properly and judiciously handled 
when I am away 

I am frequently asked w he ther I alw ay s remove 
the appendix The only case in which I do not 
do so IS m the circumscribed abscess of several 
days’ standing in which there is no evidence of 
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surrounding peritonitis and in v, hich the appendit 
IS not seen or felt This means that the abscess 
cavjtv IS absolutel> isolated Hoive\er, m such 
cases I remo\ c the appendix a short lime after 
wound healing is complete The idea formerlj 
re\alent that in these cases the appendix has 
een destroyed is a my th Except in the circum 
scribed abscess I ahvaxs remoxe the appendix as 
in many instances in doing so an abscess m close 
proximity is discoxered which if it xvere not 
drained would lead to a serious if not a fata! 
complication When there is a palpable mass in 
the lower right abdomen, it is my practice to 
make an extraperitoneai approach, the incision 
being earned to the outer side of the mass divid 
ing the aponeurosis of the external oblique, the 
flat muscles, the internal oblique and the trans 
\ersalis m the line of the incision The transxer 
salis/ascia and preperitoneal fat, which frequently 
are infected, are separated from the peritoneum 
the latter is incised and the technique as previ 
ously described is carried out In the presence 
of a large collection of pus I evacuate it clexnse 
and pack the abscess cavity isolate it from the 


genera! peritoneal ci\ity, and then remove the 
appendix 1 never use the Mcllurney incision m 
cases of acuJc perfonted appendicitis 

In practically all of these operations spinal 
anaslhesia is used It mikes the operator master 
of the situation In some instances, in which the 
first injection fails, a second is made We have 
now given spinal anxsthesia m over 5000 cases 
with only one fatality, which was due to a tech 
meal error In this cisc apothesm was used, since 
then I have used spmocam onh Inhalation an^s 
thesii m these cases is dangerous, not only be 
cause pneumonn is more likely to follow, but 11 
ether is used, the kidneys are cndingcred, since 
in all toxic patients renil function is more or less 
impaired Nitrous oxide and oxygen anTSthesia 
is objcctiombic because of insunicient relaxation 
and the danger of postoperative pneumonia I 
have had no experience w ith etby lene 
My experience has forced me to discard jeju 
nostomy and enterostomy because of the high 
mortality which has attended thc'^e procedures 
I now use the Julte tube and have «ecn a very 
satisfactory decrease in mortality since doing so 
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Fir 4a Appendiceal abscess indicating an ileocrcostomy 


The Jutte tube, ^\hlch is passed through the nose, him feel better It is a common occurrence to ste 
has proved to be a very valuable pre-operative a patient go to sleep after the Jutte tube has 
and postoperative adjunct It is one of our chief been introduced and the stomach emptied In 
assets in postoperative treatment, not only in our experience, intestinal regurgitation is best 
appendiceal peritonitis but in other forms of pen- handled in this vva> We find it much more valu- 
tonitis as well In fact, I pass the Jutte tube m able than either a jejunostom> or an enterostomy 
all stomach cases while the patient is on, or as drainage is going on all the time We have 
shortly after leaving, the operating table The patients wrho carrj the tube for several dajs, we 
stomach is w ashed out after admission to the hos- keep the nares well greased and change the tube 
pital and this procedure is repeated before the from one nostril to the other if necessary As the 
patient goes on the operating table, and at the patient improves the tube is clamped off for a 
completion of the operation the Jutte tube is short time and if he is not comfortable, it is im- 
passed through the nose The tube is well borne, mediately opened, with instant relief As con- 
keeps the stomach empty , prevents vomiting, and valescence becomes established the tube is shut 
makes the patient comfortable It permits the off for longer intervals and when peristalsis is re- 
free administration of water wnthout the danger stored nourishment is given through the tube 
of distending the stomach and w aterloggmg the until all nausea has disappeared The tube is 
intestines Postoperative vomiting is not onlv 
distressing to the patient but favors the spread 
of infection and by its straining action on the 
wound predisposes to eventration When the 
stomach contains heavy fluid, the use of the regu 
lar stomach tube becomes necessary It is the 
rule m our clinic when lavaging the stomach to 
look at the wound before and after passing the 
tube I have known lavage of the stomach to be 
immediately followed by death in a desperately 
ill patient who was constantly regurgitating foul 
material This accident is unlikely to occur with 
the use of the Jutte tube The stomach is kept 
empty and clean empty b\ continuous drainage 
and clean by injecting a warm soda or saline 
solution every hour through the tube and imme- 
diately aspirating it This does not in the least 

disturb the patient, but on the contrary, makes Fig 4b Ileoc®costomy 
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then removed and nourishment given b> mouth 
During the time when it is not possible to give 
nourishment b> wav of the tube, we cmplov glu 
close and normal snltnc intravenouslj, protocl>si!» 
of glucose, whiskej, and normal saline, and hvpo 
dcrmocljsib Blood transfusions are occasional!} 
given In paralv tic, but not mechanical obstruc 
tion, eserm and slrjchnia are given at intervals 
Pituitnn IS rarelv used The circulation is sus 
lamed bj digalin pain is relieved bj small doses 
of morphine, and sleeplessness is overcome b> 
chloral and bromide b) rectum We rarelj use 
the Welch bacillus serum as it has not given us 
the satisfactory results reported bj some 
Whether or not operated upon, a percentage of 
the fatal cases are not the result of the pnmar) 
peritoneal infection but of a sccondarj infection or 
intestinal obstruction or both, and gangrene of 
obstructed gut — important factors in the mor- 
talit>, usuall} leading to a fatal issue at the tune 
when the patient should be conv alescingsmoothl) 
Acute intestinal obstruction occurring a few 
dajs after operation must receive immediate 
operation if a fatalit} is to be prevented To wad 
for classical symptoms is disastrous 
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In passing, I may say that a secondary abscess 
m close proxjmit> to the v, ound will often empty 
through the wound after the use of warm, moist 
applications A residual abscess is occasionally 
found long after convalescence Pylephlebitis 
with multiple minute or a large solitary absc^s of 
the liver is very rarely seen 

The causes for the mortality after supposed 
convalescence, perhaps even while the patient is 
stiU m the hospital, or after he has been dis- 
charged, art numerous I w lU mention only the 
more common ones, such as secondary abscess, 
intestinal obstruction, phlebitis, parotitis, and 
nephritis 

While It is vain to hope that my remarks wH 
have an immediate effect in lowering the opera- 
tive mortaht> of appendicitis, I trust I have 



indicated the Imes along which improvement ma> 
be obtained, and that I have impressed you w ith 
the fact that appendicitis must be given grave 
consideration 


SPINA BIFIDA OCCULTA 

Report of Two Cases* 

TRANKI IH jrLSMA, M D , and R GLEN SPURLING M D , Loujsviu£, Kimuckv 


S PINA bifida occulta of the lower vertebral 
arches is capable of producing so man> ill- 
defined symptoms in the areas supplied by 
the lumbosacral segments of the cord that a gen- 
eral review of the subject seems pertinent, espe- 
cially since the relevant literature has been so 
meager during the past lo years Our interest m 
the problem of diagnosis and treatment of these 
anomalies was stimulated by two unusually illus- 
trative casts, which have recentlj come under our 
care and are h» tern reported 

INCIDENCE 

Ihe true incidence of this condition cannot be 
determined from a studv of the literature Cases 
with a demonstrable defect may present no s> mp- 
toms, while some with no spmal cleft ma> present 
many svmptoras So the first group v erv hkcly do 
not visit a physician and the second group are at 
times difficult lo recognize Of those coming into 
the hands of the physician and recognized, only 
the most interesting cases are reported 
Lp until tgio, Bnckner was able to collect from 
the literature only 85 cases of true spina bifida 
occulta \ relative incidence may be obtained 
from Woltman’s 187 cases of all types of spina 
bifida He states that these maladies compose 
one-sixth of all congenital deformities Of this 
senes 24 per cent were of the occult tj'pe Con- 


sidering the frequency of the lesion from a more 
reliable angle — that of X-ray examination of 
a large group of mdividuals—Wheeler presents 
some interesting facts Of one thousand consecu- 
tive male adults 2 3 per cent were found to have 
incomplete closure of the post arches of the last 
lumbar vertebra They do not mention, however, 
the first sacral arch which Roederer and Lagrot 
think is decidedly more frequently involved than 
anv single vettebta As a whole, considering 
those cases with and without symptoms, spma 
bifida occulta occurs more frequently than the 
literature would indicate 

CLASSIFICATION 

From an anatomical basis, spma bifida occulta 
IS simply an obscure type of spma bifida From a 
clinical standpoint, it may even include a group 
of cases without demonstrable vertebral defects 
yet with symptoms identical with spma bifida 
occulta To this group Fuchs gives the name of 
myelodysplasia Upon etiological bases, spma 
bifida, spma bifida occulta, and mvelodysplasia 
may well be grouped together as varying degrees 
(rf the same condition 

ETIOLOGY 

Early in letal development, mcioblasuc tissue 
nonnally interposes itself between the skin and 
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the underljing neural canal From this tissue are 
developed the vertebral arches and the spinous 
processes It is not agreed at present as to the 
factors responsible for the failure of this develop- 
ment Theories concerning chemical, mechanical, 
andphjsiochemical factors have been advanced 

One of the earliest theories was advanced h\ 
Morgagni m 1779 (quoted bv Woltman) He pro 
posed the interposition of spinal fluid between the 
lateral mesodermal structures, thus preventing 
the fusion of the lips of the mcdullarj groove 
This hjpothesis has been repeatedly advanced 
and decried bv various writers (Patterson, 
Sharpe) Woltman discredits it entirely, because 
the secreting mechanism of the cerebrospinal fluid 
does not elaborate fluid until the tenth week, 
while it is generally agreed that the spina birida 
deformity is produced no later than the third 
week 

From CTperimental and clinical observations 
various factors have been shown to be connected 
with the development of this lesion (3, g, 13) No 
one agent, how ev er, has been demonstrated as the 
causative factor At present, at least, it seems 
best to indorse a conception, broad in its scope, as 
the one suggested by Woltman It embraces the 
idea of the abnormal characteristics of the gam 
etes or mechanical chemical, or physiochemical 
factors influencing the embryonic rudiments 
either before or after differentiation 

SVSIPTOMATOLOOV 

The location of the lesion and the c’ctcnt of the 
cord involvement primarily determine the symp 
tomalology Generally, the findings may be 
divided into three mam groups, the local signs, 
the neurological manifestations and the accom 
panv mg anomalies 

The larger vertebral clefts may be palpated, 
w hile the \ ray is often necessary to demonstrate 
the smaller ones A lipomatous or fibrolipomatous 
tumor of varying size may be found directly over 
the bony defect The association of hy pcrtnchosis 
with this lesion is not as common as wa« formcrlv 
thought m fact it may be said to be uncommon 
Dimpling in the sacral region occurs m 40 per 
cent of normal infants but if it persists after the 
tenth or twelth year it is suggestive of in under 
lying spina bifida occulta (2) 

Cord involvement occurs m well over 50 per 
cent of the cases reported (15) \esical incon 
tinence is the most common sign DeVnes and 
Francois cite s cases of complete retention of the 
urine In 22 adults and a like number of children 
with enuresis, Peritz (15) found 68 and 35 per 
cent respectively had spina bifida occulta The 


motor manifestations may be m the form of 
flaccid or spastic paralysis, twitchmgs or weak 
ness Hassin states that only 3 cases of associ 
ated spastic paralysis have been reported Van 
ous dissociated proprioceptive and evterocepUve 
changes arc commonly found Gazzano reports 
a case with a neuralgic pam, a condition seldom 
noted Trophic ulcers are common Abnormal 
itics of the deep and superficial reflexes are en 
countered in many cases 
The most common accompanying deformities 
arc clubfoot, hydrocephalus, scoliosis, svndactyl 
ism hvdromyelia, hypospadias and cry^itor 
chidism Defects of the spinal ganglia, medulla, 
and cerebellum hav e been recorded 

nivrvosis 

The establishment of a diagnosis is not difficult 
if the condition is suspected and thoroughly con 
sidered Anv of the above local signs will furnish 
a valuable clue Careful difTercntial neurological 
and \ ray examinations wjU in most cases reveal 
the true nature of the trouble III defined neuro- 
logical signs, occurring m the lower extremities, 
should suggest spina bifida occulta Certainly, 
indolent ulcers of the feet, as in the 2 cases herein 
reported, arc significant and call for a thorough 
investigation of the cord 
To establish the diagnosis after localizing the 
lesion on a neurological basis roentgenograms 
are of groat v alue In cases of my elody splasia, the 
diagnosis must be made on the history and find 
mgs alone In most cases, however a cleft m one 
or more of the arches will usually be demon 
stratedby carefully taken roentgenograms (ii) 
Lipiodol injection has been used for diagnosis 
(11) Under ordinary circumstances, however, 
this should not be necessary In cases presenting 
symptoms without vertebral defects, it is con 
ccivably of some advantage 

TRI VTMFNT 

There is a great variety of opinions as to what 
cases demanil operativ e treatment and w hen it is 
best employ cd 0 , 15) It is generalh agreed that 
cases showing slow progression and late appear 
ance of svmptoms olTer the best results to opera 
live measures Operation should be performed if 
possible before any permanent damage has been 
done, provided an election can be made How 
ever little hope may be entertained for those 
early cases with acute onset accompanied by hy 
drocephalus and other gross defects 
The operative procedures may be designed to 
relieve pressure by removal of a fibrolipomatous 
tumor or div ision of a fibrous membrane spanning 
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the defect Tension maj be relieved by freeing 
adhesions, or by dividing the filum terminale 
Nerve filaments may be freed from adhesions and 
replaced into canal if herniated Such cases offer 
a good prognosis (7) The dura should ah^a>s be 
opened and the nerve roots closeH e-ramined 

CASE REPORTS 

Case i EC, white female, aged ao years, college 
student, was reterred by Dr I A Arnold, of Louisvilie 
Kentucky Birth and infant history normal I^tient did 
not walk until 3 years of age, at which time she developed 
an indolent sore on the nght great toe This lesion slowly 
progressed for 1 8 months when the toe was amputated At 
the age of 6 years a similar lesion dei eloped on the second 
toe of the same foot Six months later roentgenogram 
showed extensive bone involvement, and a high amputa 
tion was pcrfonncd through th« metatarsal bone Shortly 
thereafter while m Gcorpa, the 3 remaming toes became 
gangrenous A diagnosis of leprosy was made Later the 
parents were informed by a pb}’s)cian in Atlanta, Georgia, 
that a spinal lesion, was present but no advice was ^ven as 
to operative treatment B> this time eighteen ph>sicians 
had exanuned lie patient and none before had suggested a 
cord lesion to the parents After the gangrene had demar 
rated, the distal half of the foot was amputated S« years 
later, or when the patient was 14 years of age, the remain 
mg part of her foot became gangrenous and was amputated 
; inches above the ankle Since then, she has worn an 
artiScial limb She has bad no symptoms referable to the 
bladder or rectum 

At the age of 19 years an ulcer dev eloped on the left foot 
and was treated at the university at which she was m 
attendance Nine months later the lesion had progressed 
to Ike point where amputation was recommended and the 
patient was sene to Louisville for the operation 
\Vhen first esanuned in June, rprS, the following positive 
findings were ehated (:) Right lower extremity nas am 
putated three inches above the ankle (a) No loss of motor 
power was demonstrated although there was a marked 
reduction of the Achilles ;crk Other tendon reSexes were 
normal is) jloderate exteroceptive disturbances were 
noted over the left foot, especially the plantar surface, sen 
sory etaimnation otherwise negative (4) There was a 
crater like ulcer involving the anterior, mesial plantar sur 
face of the left foot about a centimefm w diameter No 
evidence of acute infiammatton was present although the 
whole foot was tender to pressure (5) Skin temperature 
of both extremities was normal Arteries of foot could be 
palpated readily No color changes were demonstrable 
i(t) Roentgenograms revealed a defect of the arches, begin 
ning in the third lumbar and extending through the entire 
sacrum {7) Blood chemistry, unnalysis, and blood Was 
sermann were negative 

Operation was performed June 25, 1928 A large fibre 
bpomatous mass was found beneath the fascia This 
lipomstous lOASs was connected by a cord of fibrous tissue 
winch passed between the open vertebral arches and at 
tached firmly to the dura mater After this attadinient 
was removea, the dura was opened and the adherent nerve 
roots of the cauda equina were carefully freed from filmy 
adhesions binding them to the meninges Several of the 
roots were firmly adherent and required painstaking ifis 
section before tension was reliev ed The wound was dosed 
in layers with black silk 

Convalescence was normal except for a mild c>stttis fol 
lowing postoperative cathetenaations Paheut was dis 


charged from the hospital on the fourteenth day after 
operation, free of svroptoms The ulcer was almost healed, 
the unnarj disturbance had subsided, the hyp®sthesi3 over 
the left foot and ankle was greatly improved 

Smee then her father has repeatedly wmlten that the 
patient is attending whool, carrying an unusually heaw 
university schedule and has not the slightest evndence of 
motor or sensory disturbances in the lower extrermtics 
There has been no recurrence of the trophic ulcers in '•pile 
of the fact that the patient is leading an unusually activ e 
strenuous bfe 

Case 2 I L white male laborer, aged J9 years, of 
German descent, was seen for the first tirne November 5, 
tgtg Two years prevnously he found a needle sticking 
deeply into his nght foot with complete absence of pam 
This was bis first realiaalion that something was abnormal 
Since, he has noticed a diitumshed sensation m both lower 
extremities, which become less marked as the knees are 
approached 

Two months before entrance to the hospital an ulcer 
developed on the mesial plantar surface of the nght foot 
and progressively became worse At no tune did the 
patient compUm of panesthesu or radiating pains 

Examination showed the following positive factors 

(1) A chrome ulcer on the mesial surface of the nght foot 

(2) Slight talipes equina valgus of the nght foot (3) Ex 
teroc^tnc and propfroceptive disturbqitces more m the 
right lower extremity than in the left and varying from a 
slight impairment in the upper part of the leg to a com 
plete anrestbesia and a complete loss of propnoceptive 
sensibility of the toes (4^ Slight weakness was noted m 
the toes of both feel (s) Sphincters were normal (6) Ten 
don rentes were normal except those of the Achilles w hich 
were leiy sluggish (7) Roenlgenograms revealed an in 
complete defect in the arch of the first sacral vertebra 
(8) Laboratory findings were all negative 

0 » January 13, 1929, an operation was performed under 
local anssthesia A midline incision was made from the 
third lumbar to the third sacral spines Underlying the 
fascia, a fibrolipomatous mass of tissue was exposed It 
extended between the fifth lumbar and first sacral arches 
through the bonv defect and was attached to the dura The 
lanurue of the fifth lumbar and first sacral vertebra: were 
removed An incision was made through tie dura and 
some nerve filaments freed from the inner surface of the 
dura by means of cotton pledgets and scalpel The fibre 
lipomatous mass was then dissected free from the dura The 
cauda equina floated m the spinal fluid apparently free 
from tension The wound was dosed in layers 

Convalescence was uneventful The ulcer on the nght 
foot healed in i week Exteroceptive sensibility unproved 
decidedly dunng his stay in the hospital The propnocep 
live improvement was only slight 

On examination 6 weeks later, pam and temperature sen 
sation had further returned yet not completely, while 
litUe change was noted in the proprioceptive sj stem The 
patient was able to undertake his former duties in a factory 

The first case presents a tragic history of mul- 
tiple operations with repeated loss of portions of 
the nght lower extremities Dunng the r8 years 
that symptoms were m evidence, the true cause 
of her trouble was not anticipated, aUhough 
almost a score of phj sicians had examined her 
Response to operative treatment has been very 
gratifving, which ordmanlj is not the case vvhere 
symptoms appear at an early age 
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The second case is a good example of the slowlj 
progressive tj’pe, appearing comparaltvelj late 
The prognosis m this case should be good Of 
course, ultimatelj the results will depend upon 
the cause of the lesion, whether there is a con 
genital absence of certain tracts or whether pres 
sure or tension are the causativ e factors I rom 
the earlj postoperative improvement, one should 
expect the latter possibility to be the case 

SUMilARV AND CONCLUSIONS 

I Obscure or dissociated neurological findings 
in the extremities should suggest spina bifida 
occulta 

3 Clinicall> , spina bifida, spina bifida occulta, 
and m}elod>splasia may be considered as vary- 
ing degrees of the same condition 

3 Many theones concerning the development 
of spina bifida occulta have been advanced No 
single causative factor common to all has been 
discov cred 

4 The location and the extent of the lesion 
determines the local as well as the neurological 
findings 

5 Diagnosis can be made b> a thorough neuro 
logical examination \ ray examination in most 
cases is of value in arriving at a diagnosis 

6 Operative treatment offers complete relief 
of sy mptoms in many cases The operation should 
include the removal of lipomaious masses, dis 
section of fibrous cords from dura, freeing of ad 
hesions between the nerve roots and meninges, 


and in some cases cutting the filum terminale 
for relief of tension 
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ANGIOMA OF THE BLADDER 

n G HAMFR, MD, FACS, AND H O MCRTZ, M D , Indunapolis, Indiana 


A CAVERNOUS angioma is usuallj a cuta 
neous vascular tumor It ma>, however, 
occur m the muscle, about the gums and 
tongue (the submucous angioma), m the fat back 
of the e>ebaU, in the spleen, brain, liver, kid* 
ne>, or bladder True angioma of the bladder 
IS rare, while varicosities traversing the base of 
the bladder are not uncommon findings In 1893, 
Albarran collected but 2 cases from the literature 
and reported but i personal observation In 1905, 
Watson found but two angiomata m 653 col- 
lected cases of tumors of the bladder In 1920, 
Thomas had observed one case of angioma m 
a series of 62 bladder tumors In 1922, Scholl 
reported 3 cases studied at the Ma>o Clinic, and, 
in 1926, Katz collected but 10 cases which he 
considered cavernous angioma and reported i 
personal case We have found but i angioma in 
a series of 55 cases of primary bladder tumor 
observed during the past 8 years 
While It IS an infrequent tumor, angioma of the 
bladder is assuming clinical importance Severe 
or fatal haemorrhage may occur Urinar> reten- 
tion with infection has resulted when the tumor 
encroached upon the vesical orifice, or there ma> 
be invasion of the tissues surrounding the bladder 
through direct extension of the primary growth, 
and Jungano considered his case, one m which a 
sarcomatous degeneration had occurred in a pn- 
mar> angioma 

There is a wide variation m the size of the 
tumor, the behavior of the grow th as to its inva- 
sion of the surrounding tissues and in the micro- 
scopic findings when such are reported In 
Caulk’s case the tumor is described as a spider- 
webbed dilatation of blood vessels, a telangiec- 
tatic angioma of small size situated just beneath 
the bladder mucosa Macalpme reports by illus- 
tration a similar finding In the observations of 
Katz, Thomas, Blum, Bachrach, Thumn, Bryan, 
and Albarran, the tumors were stated as being 
small, but slightly elevated above the vesical 
mucosa — bluish m color, cavernous, and spongy 
m character From Faeber’s and Huebner’s re- 
ports, one draws the conclusion that the turnons 
more prominent in the bladder cavnt> but still 
cavernous m t>’pe In the case of Lane, the tumor 
IS described as an extensive naivus involving 
almost the entire bladder w all The tumor studied 
by Kidd is distinctly pedunculated, while m the 
Case 3 of Scholl the grow th dev eloped m the base 


of the bladder where it presented itself as a 
bleeding tumor but it had extended into and in- 
volved the rectum This extension with invasion 
of surrounding tissues was present in 2 other 
instances In Scholl’s cases i and 2, m Judd’s 
case, and m Jungano’s case, there was a distinct 
tumor mass involving the bladder wall and pro- 
jecting into the bladder cavity In our case the 
tumor was sessile, had an uneven surface, bluish 
black m color, and did not penetrate the bladder 
musculature or left ureter, although it had dis- 
placed the left ureteral orifice medianw ard 
(Fig i) 

Katz described a cavernous angioma as “a 
vascular tumor consisting of a connective tissue 
framework composed to a great extent of elastic 
fibers to allow sponge action and which contains 
large cavernous spaces hned with endothelium ” 
In reporting his case he considered the observa- 
tions of Broca, Langhans, Albarran, Lane, 
Berliner, Thumn, Bachrach, Blum, Huebner, 
and Faeber, as cavernous angioma In Scholl’s 
Case I, section of the tissue snowed man> blood 
cysts and sacculations with man> fine interlacing 
blood vessels supported b> elastic tissue stroma 
In Scholl’s Case 2, no tissue examination was 
reported, and Scholl’s Case 3 is reported from 
autopsj as an extensive cavernous angioma 
Satti reports his case as a cavernous angioma 
Launay states that his tumor consisted of an 
elastic connective tissue with dilated vessels filled 
with blood, at places these dilatations constituting 
caverns filled with clotted blood Judd’s case was 
diagnosed a papillary angioma from examination, 
of the tissue section Kidd’s tumor consisted of 
an overgrow th of non striped muscle fibers con- 
taining between them abnormally large and 
numerous vessels Microscopic examination of 
the tumor m our case showed it to be a cavernous 
angioma (Figs 2, 3, and 4) 

The cystoscopic findings and the appearance of 
the growth as viewed through the opened bladder, 
seemed to indicate that the angioma in our case 
was intimately attached to the deeper structures 
of the bladder wall However, the ease with 
which It was isolated and removed b> blunt dis- 
section from the bladder wall was possible only 
because of no intimate connection between the 
tumor and the surrounding structures The 
tumor was situated just beneath the bladder 
mucosa and took its ongin from a single v essel m 
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Mg I Th« origin of the tumor was from the t«f( btml 
Mall of the prostatic urethra just distal to the sesicat 
orifice Ihc tumor extended anterior to the left lateral 
nail and bacL onto the base of the bladder forcing the 
ureteral onhcc out of its normal position The irregular 
surface and the relatise <120 of the bladder tumor is 
diagrammatically illustrated in this plate 

the urethra just external to the \esical onlicc 
These findings conformed to Ribberts observi 
tions of angiomata that thc> grow but their 
extension is not a spreading of the tumor process 
to the healths \esselsof the mxohcd area, but b> 
the projection of new vessels which grow out of 
the tumor These new vessels seem (o have 
no connection with the normal vessels of the 
invaded tissue ' 

The majority of the angiomata are doubtless 
congenital of slow growth, and follow a benign 
course They may, however, involve neighbor- 
ing structures and Ewing describes one type ca 
pable of metastasis, a tumor more cellular than 
the usual angioma The tumor may be multiple 
and occur m different structures and organs of 
the same individual Bachrachs patient had a 
bladder angioma and two large nasvi on the right 
and one on the left thigh, while Marion’s case had 
a vaginal angioma distinct and separate from the 
bladder tumor Lane’s patient had a naivus on 
the buttock In our case there had been removed 
an angioma from the back of the ey eball Whether 
the bladder angioma was a second primary tumor 
or a metastatic tumor cannot be stated 

HiEmatuna occurred in all the cases of bladder 
angiomata studied Other symptoms were those 



Iig j The mucous membrane IS shown at the free edge 
of the section approaching the normal in character The 
deeper structures show dilated Hood ves*cU emerging into 
lhecavemoustis«ue at the lower portion of the field 

incident to a co existing cvslitis or to the exien 
Sion of the grow ih to other structures bev ond the 
bladder wall The bleeding was intermittent 
(Launiy) or constant (laebcr) and was severe, 
endangering the patient’s life (Langhan), or but 
slight as in our case It was recent (havnng been 
present but for ? weeks in Judds ca«e) or had 
persisted (for over 9 vears (Langhan) The co 
existing cystitis was slight or it was the predomi 
nating sy mplom (Launay ) Bladder incontinence 
was present in Judd s case while the pedunculated 
tumor of Kidd s patient caused a retention 
Extension of the tumor beyond the bladder gave 
nsc to a palpable mass 

Of the records studied, almost 50 per cent were 
found in patients under 20 years of age Two 
were under 10 and 8 under 20 years Ten were 
in males and 1 1 m females Eight times the tumor 
was located about the base of the bladder and 
tngone, 3 were in the fundus, and the bladder 
walls were involved 4 times The tumor in one 
instance arose from the walls of a diverticulum 
(Blum) In II instances the tumor was small, 0 
were noted to be large, and 2 were said to be 
massive In 8, or over 30 per cent of the cases, the 
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Ftg 3 The section nas made through the cavernous 
tissue shovnns the greatly dilated blood vessels filled with 
free blood cells X510 


tumor was stated to be putplish m color or 
resembling nsvi In 4 of tne 1 1 cases found at 
c>stoscopy, a diagnosis of angioma was made 
Tw 0 w ere telangiectatic, one w as a small peduncu- 
lated tumor, white one consisted of small nodules 
among a field of dilated \ems 

When a tumor wnth a purplish appearance and 
an uneven, lumpj surface tending to be sessile, 
IS found during cjstoscopic examination of an 
individual wnth h4ematuria, an angioma should 
be suspected If the patient is under 20 >ears of 
age, there is a greater likelihood of its being this 
t>’pe of growth Other portions of the body should 
be examined closely for n^vi and their presence 
would strengthen such a diagnosis The tel- 
angiectatic t>T)e tumor should not be confused 
with the varicose veins frequently found about 
the trigone and base of the bladder m vesical neck 
obstruction 

The operative procedures as recorded m the 
reported cases are varied In Bachrach’s case he 
merel> instilled adrenalin into the bladder, 
stopping the bleeding Fulguration through the 
cj stoscope w as practiced b> Caulk, Thomas and 
b> Scholl m the recurrence in his Case 1, and in 
his Case 2 This method of treatment was 
successful in all but Scholl’s Case 2, which would 
seem to indicate that it is applicable m the small 
cavernous and telangiectatic tumors Katz 
emplojed the Paquelm cautery through the 



Fig 4 The lection was taken from Block A m Figure 3, 
and we see two of the small superfiual rudimentary blood 
vessels at the surface of the tumor The morphology of the 
mucous membrane closely resembles that of the normal 

X1530 

suprapubic wound which temporarily stopped 
the bleeding, but a subsequent recurrence of the 
hxmorrhage ended fatally In Huebner’s case 
the large nodules were removed b> forceps, and 
the remainder of the tumor was burned by the 
cautery and the condition cured Through the 
suprapubic w ound, Bryan destroj ed the tumor b> 
means of the serrated scissors when the base of 
the tumor was thoroughly cauterized and the 
patient cured It is thus evident, if cauterization 
IS done, that the tumor must be completely 
destrojed to expect a lasting cure In Kidd’s case 
the tumor was removed by severing the pedicle 
between clamps In Schofi’s Case i, and in the 
cases of Marion and Judd, extensive operation 
with removal of a section of the bladder were 
done wnth cure in each instance In our case it 
was possible to free the mass from the bladder 
wall by blunt dissection with ligation of the 
principal artery as it entered the bladder neck, 
and the patient was cured Verhoogan reports 
that Pousson has successful!} removed tw o angio- 
mata from the bladder In Lane’s case, upon 
opemng the bladder the growth was found to be 
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too extensne to attempt an> method of removal 
In Scholl s Case 3 and in Langhan’s case death 
resulted from h'cmorrhage before anj openlion 
was undertaken, and Albarrans patient died 
under chloroform while being operated upon 


Tour years later he dc\elo^ a nght h>droceIe The 
cpiilidytnis and testicle seemed normal The hydrocele sac 
was aspirated but recurred rapidly and in DecemUr igjg 
It was surgically resected No cause of the h> drocelc was 
found and the testicle was not rcmo\cd 

CONCLL SIGNS 


C\SE REPORT 

Mr P Q aged Ji years single consulted us because of 
a history of repeated attach^s 0! unnary bleeding The 
patient s maternal grandmother died of malignant disease 
of the biliary passages Tlie father and paternal grand 
mother were paralyzed Otherwise the family history was 
negative The patient had had the usual diseases of child 
hood without complications I nurests had been present 
until adolescence \\'hcn 13 years old there wasremoxeda 
small superficial tumor (tom the lower sacral area Wheti 
14 years of age he developed a bulging of the left eyeball 
This gradually increased and was painless When 18 the 
left eyeball and a cavernous angioma of the fat lying back 
of It were removed There was a recurrence of thevaKuhr 
growth which 2 years later had to be removed and this 
cured the condition 

When 20 years old hxmatuna lasting 3 or 4 days 
occurred This was painless and he was free of any bladder 
symptoms These attacks were repealed two or three 
times during the following year They were never severe 
were of a to 4 days duration and usually followed unusual 
physical eOort 

\\ e first saw the patient i y car after his first hxmatuna 
Physical examination noted the absence of the left eye and 
a postoperative scar over the lower sacral region There 
was no evidence of cardiovascular disease The blood 
pressure was 115 systolic and 73 diastolic Nothing abnor 
mal was found in the chest or abdomen The external 
genitalia were normal lie had never had venereal disease 
The unnary output was normal in quantity and Iheunne 
showed but an occasional pus and blood cell The blood 
count and blood chemistry were normal The phlhalein 
output for 2 hours was 60 per cent The blood Wassermann 
was negative 

M cystoscopy a tumor like masu was seen spnnging from 
the floor of the vesical onfice on the left side and extending 
m a fan shape upward and outward on the lateral wall of 
the blatidci and encroaching upon the kit ureteral onficc 
This tumor appeared hard was noduhr not much ele 
vated above the bladder wall surface and had dark bluish 
black areas throughout its extent The left ureteral onficc 
was forced medianward but the ureteral channel was not 
obstructed The remainder of the bladder was normal 

A diagnosis of a probable mclxnotic sarcoma was made 
However during the following year the patient s general 
health remained good and there was but very slight if any 
increase in the extent or size of the tumor High voltage 
X ray treatments were given with no appreciable results 
We did not think fulguration indicated and we advised 
opening the bladder and then dealing with the tumor as 
conditions found might indicate bubscqucntly council 
chosen by the family concurred in this opinion and accord 
ingly i>2 years after we first saw the patient this was done 
and the tumor inches long i ' j inches wide, and to 
yi inch thick was removed by blunt dissection There was 
no difficulty encountered until the dissection reached the 
urethra just external to the v esical sphincter where it seas 
found to be firmly attached by a good sized artery wluch 
was ligated and severed The remainder of the \esseb 
constituting the tumor were not intimately connected with 
the bladder wall The growth was a cavernous hxmangt 
oma There has been no recurrence of the bladder tumor 


1 Angioma of the bladder is a rare tumor 

2 It is probably most often a slowly growing 
congenital tumor 

3 It occurs most frequently m children and 
young adults, almost one half of the reported 
cases being found during the first and second 
decades of life 

4 Nxvi or angiomata of other viscera may co- 
exist in the patient with bladder angioma 

5 I requcntly the tumor has a rough surface 
w ith bluish black or \ lolct colored areas as \ lewed 
through the cvstoscopc, indicating its vascular 
structure 

6 1 ulguration of the grow th is applicable only 
to the smaller tumors 

7 Surgical removal of the tumor is rwssible 
before surrounding structures arc invaded If 
accomplished a cure can be expected 
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CTSTITIS EAIPHYSEMATOSV 

IV Report of Iiiref Additional Cases in \\OMf n ‘ 


K \LPII G JIILLS, M D 

C YSTITIS emph>sematosa is generall> re- 
garded as a rare lesion of the unnar> 
bladder of the human being, the \er> 
small number of reports in the hterature ^vould 
lead one to think that this is reallj so Hueper 
compiled from the literature reports of elcAcn 
cases in human beings, and I have been able to 
find two more To this number I have added 8 
cases that I have observ ed (5, 6, 7), and the cases 
here reported bring the number of cases person- 
all> observed to ii This fact alone indicates 
that the condition is not so unusual as it has been 
supposed to be 

Hueper thought, from the cases he found, that 
the disease developed onl> in females The ii 
cases he reviewed were thus limited, and he felt 
justified in calling attention to sex as a possible 
etiological factor However, the 2 additional 
cases that I found b> correspondence and in the 
literature were both in men, and to this number 
must be added 4 of m> published cases (5) Al- 
though It would seem that the lesion is more 
common in women than in men, still it is occa- 
sionall) found in the latter 
Hueper noted a case in a female dog, and he 
called attention to the fact that all previously 
reported cases in animals had also been found in 
females Furthermore, all these ammals had 
been killed when in a presumably healthy slate, 
and examined or their flesh dressed bj a butcher 
immediately after death This would suggest 
that the condition was not the result of post- 
mortem change, but that it had been present 
before death True, it had not been recognized 
as existing during hfe, but the conditions under 
which death occurred would almost certainly 
preclude the development of the lesion after the 
animal had been killed 

All the cases reported as being found in human 
beings have been accidental postmortem dis 
coveries, unless the one case described by Lauten- 
schlaeger be giv en full credence He claimed that 
during the 4 days of observ ation in the hospital, 
cystitis emphysematosa was diagnosed ante 
mortem There are certain apparent inconsist- 
encies in the report which he gave that would 
cause one to doubt the establishment of thisdaim 
The possibility that cystitis emphysematosa 
exists during life, or that it may be more than a 
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mere terminal process, is not entertained by 
urologists, hence it does not figure in the differ- 
ential diagnosis of elev ated lesions of the bladder 
as vnew ed through the cy stoscope It is mv grow - 
mg conviction that this condition does exist dur- 
ing hfe, and that eventually someone will dis- 
cover and recognize it during routine examination 
of the bladder 

Cystitis emphysematosa is not to be confused 
with putrefactive processes or wnth the invasion 
of tissues by the organisms of gas gangrene It is 
purely a local lesion, limited to the inner lay ers of 
the wall of the bladder, and is not a part of a 
systemic gas producing bacterial infection In 
fact Its relation to any form of bacterial inv-asion 
has not as yet been proved 

The authors of prevTously published reports 
have indulged m vanous speculations as to the 
etiology and pathogenesis of cystitis emphyse- 
matosa, and hav e freely called to their assistance 
data that bad accumulated regarding such allied, 
but distinctly different, conditions as colpitis em- 
physematosa and pneumatosis cystoides of the 
intestines It seems highly advisable to sep- 
arate the discussion from these two conditions, 
and to consider this as a distinct and independent 
entity Accordingly, detailed reports of cases 
have been presented to facibtate the elimination 
of the non-essentials by comparison of one with 
the other Surgical and medical conditions have 
matenally changed since the appearance of most 
of these reports, hence, the necessity of consider- 
ing factors not previously involved These in- 
clude the kind of anxsthetic used if an operation 
had been performed, the intrav enous admmistra- 
tion of glucose under similar conditions, more re- 
fined methods of bacteriological diagnosis, and so 
forth This is sufficient justification for more 
detailed accounts of the clinical examination and 
course than would othenvise be proper m this 
report 

REPORT OF CASES 

Case 9 A woman aged 44 >ear5, registered at The 
Ma>o Clinic, September 26, 1927 She stated that for 4 
>eaT5 she had b«n unable to chew on the right side, and 
that there had been numbness of this region followed b> 
deafness of the right car with tinni tus She complamed 
of awkwardness in the u«e of the nght arm and leg blumng 
of VLjon, dull frontal headache and spells of \omiling 
For the last a y ears there had been diplopia and forgetful 
^Kkester Vlaeesoti. Subtoittedfor pnbliMUon Mirch 19 1910. 
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Fig t The gross appearance of the Ifadiler in Case to 
Most of the sesides are inuct some are discrete and 
others have become confluent Probes have been placed 
in the ureteral onfices to indicate the relation of the vest 
cles to the tngone The bladder has been everted so that 
on!) the lumen shoics in the photograph 


ness There had been some speech defect for more than a 
year During the 5 weeks prev lous to admission there had 
been pain over the right mastoid region The only vesical 
sraptoms mentioned were noctuna graded 1 and a little 
dysuna and burning which had been present for the 7 
months previous to admission She stated that she had 
been calhetenacd for 6 days when she had been in a 
hospital under treatment for gastric ulcer Gastro-enter 
ostomy had been performed for duodenal ulcer 16 years 
before admission and presumably she referred to this 
espenence 

On examination weakness of the right massetcr muscle 
was discovered as well as impairment of function of the 
temporal muscle and of the muscles about the eyelid 
There was lateral and rotary nystagmus an atavK gait, as 
far as the right side was concerned and an intention tremor 

October 12 intracapsular enucleation of a right infraten 
tonal acoustic tumor was performed For several days the 
postoperative course was uneventful but later a sore throat 
and a tonsillar discharge developed Fifteen days after 
operation erysipelas of the face appeared associated with 
a temperature of 104 degrees I This condition improved 
during the following 4 days when the temperature again 
rose to 103 degrees and the respirations to 50 each minute 
R&les developed at the bases of both lungs the pulse rate 
increased to 150 and the patient became comatose Solu 
tion of glucose 20 per cent was injected intravenously 
twice after operation The urine was examined on several 
occasions both before and after operation, and notiiing 
abnormal was discovered Death occurred 73 days after 
operation 

Examination of the body was performed 3 hours sdter 
death, embalming had been done in the meantime The 


I tnncipal cause of death was cerebrospinal meningitis fol 
owing the clinical appearance of erysipelas TTiere was 
terminal bronchopneumonia in both lungs Cystitis era 
physematosa was also discovered Staphylococcus aureus 
wascultiv ated from the brain 
The mucosa of the bladder was rough mammilbted and 
presented numerous projections obviously vesicles con 
taming gas These vesicles ranged in size from 1 to 3 
millimeters in diameter Immediately beneath the mucosa 
and between the vesicles the tissue was dart and bxmor 
rhagic This change involved the entire bladder with the 
etccption of the anterior portion of the tngone which 
although hyperramic did not contain vesicles The area 
about the ureteral openings was affected and the onhees 
pouted slightly but were apparently not obstructed The 
alteration of the mucosa wa$ most pronounced in the basal 
and mtenor portions ^Mien collapsed the vesicles left a 
shredded very rough surface The wall of the bladder was 
somewhat thickened the increase affecting mainly the 
mucosa and the submucosa Externally, no changes were 
seen 

The microscopic data are detailed at the end of Case 11 
as they were practically identical in all 3 caves 

Case 10 A woman aged yoyears registered August ii 
191$ In 1924 cholecystostomy and appendectomy had 
bnn performed with the removal of one gall stone She 
had b^ well until July 1928 when jaundice had appeared 
and had increased m seventy She had had clay-colored 
stools Since the onset there had been four attacks of ab- 
dominal pain follow ed by slight increase in the color of the 
stools and possibly by slight decrease m the intensity of 
the laundict 

The patient was found to be very obese (263 pounds) 
deeply jaundiced and extremely vreak The blow pressure 
wa« recorded as systolic 182 rmllimeters and diastolic 100 
millimeters The urine contained albumin graded 1 bile 
2 and pus i Tbe concentration of blood urea was found 
to be 70 milligrams m each lOO cubic centimeters the 
phenolsulphonepbthalem elimination le per cent and tbe 
serum bilirubin 26 7b milligrams in each too cubic cenu 
meters The v an den Bergh reattion was direct Co'stals 
of leucine or tryosme were not found in the unne when it 
was examined on two occasions 

During the 6 days of observation before the patients 
death, solution of glucose was given intravenously three 
tunes The carbon dioxide combining power of the blood 
reached 63 3 volumes per cent The deep jaundice per 
sistcd The patient became drowsy and then unconsaous 
She died after having had sev eral sev ere convulsions She 
was catheterued 2 days before her death 
Necropsy was performed 1 hour and 25 mmules after 
death on the unembalmed body There was found chronic 
atrophy of the liver (weight t 335 grams) icterus graded 3 
acute jaundice ncphniis with uwmia (cbnical), and 
cystitis emphysematosa (I ig i) 

Theentirc wallof the bladder was covered with petechwl 
hxmorrhages more pronounced m the postenor half of the 
tngone and the adjacent base of the bladder Small rather 
diffuse hiemorrhagic areas 1 to 2 millimeters in diameter 
were distnbuted over the remainder of the wall Numerous 
gas containing v esides i to 3 millimeters in diameter were 
scatter«l over the entire area densely crowded over the 
bladder proper and an occasional smaller one w as swn on 
the tr^ne The surface of the bladder presented a lumpy 
appearance due to the larger vesicles pushing farther into 
the lumen The himorrhages were for the most p^t m 
the interstitial tissues lying between the vesides There 
were no vesicles ^led with blood The thickness of the wall 
of the bladder was materially increased, but changes were 
not noted externally 
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Fjg 2 Two vesicles that elevated the surface of the 
bladder They arc separated by the denser tissues about 
a group of blood vessels that offt-red greater resistance to 
the spread of the gas A trace of epithelium has been left 
in the crevice between the vesicles The lumen of the 
bladder IS shown on the nght side X65 

Case ii A woman aged 54 >ears, came under obser 
vation, Julv 8, 1939 She stated that ^r i; >ears she had 
had recurrent attaus of colic in the upper nght quadrant 
0! the abdomen at intervals of ftom 4 months to a year 
These attacks had been associated with nausea, vomiting, 
chilb. and jaundice The pam had radiated along the 
costal margin to the back At times morphine had been 

S uired to aSord relief The last attack bad been 4 days 
ore registration, this one accompanied by fever The 
am had persisted since that time Unni^ frequency had 
een associated with each attack and had Lasted perhaps 3 
dajs The unne had been very dark and not a laigc 
amount had been passed at any one time Five years 
before admtssioa she bad suffered from tbrombopMebitis 
of the nght leg, and she had been confined to for a 
month 

Jaundice at the time of etanunation was slight The 
upper portion of the abdomen w’as tender Riles were 
noted in the base of the right lung Vancose veins of the 
nght leg were prominent A diagnosis of empyema of the 
gall bladder was made, and operation was performed 
July 15 Four stones were removed from the gall bladder 
and one from the common bile duct An irregular fever 
developed the following dav and persisted throughout 
the postoperative course The wound became infected, 
eventually fluid accumulated in the nght side of the 
thorav and drainage for empyema was performed, August 
9 Phlebitis and metastatic abscesses appeared 10 the 
right leg The patient gradually failed ana died 37 days 
after registration 

The unne, examined before operation and several tunes 
afterward, contained albumin, graded i, and pus, graded i 
The concentration of urea in the blood was found to be 41 
milligrams for each 100 cubic centimeters and the coagu 
lation time, 8 minutes No note was made on the charts 
that the catheter was used and no record of any urinary 
symptoms appeared Solution of glucose, 20 per cent, was 
administered on thirteen occasions after operation 
Necropsy was conducted on the embalmed body 6 hours 
after death embalming presumably had been done 
withm 2 hours after death occurred The principal findings 



Fig 3 The basal portion of the epithelium has been 
preserved in this section Parts of two vesicles appear in 
the deeper portions The walls display very little inflam 
matoiy reaction Three of the superficial blood vessels 
contain recently formed thrombi X155 

included empyema, pylephlebitu with abscesses of the 
liver, infected thromtosis of the hepatic vein, and of the 
veins m the nght leg, and cystitis emphysematosa 

The inner wall of the bladder, beginning abruptly abov e 
the tngone, was elevated by a mass of vesicles of vanous 
sues in the center of the mass the surface was rough and 
sba^ This appearance was caused by the remains of the 
waIJsof collapsed vesicles, at the edge of this area, the 
vesicles were discrete and smooth Beneath the ragged 
portion the vesicles were about t to 3 millimeters in diam 
eter whereas those at the permhery occasionally reached 
a diameter of 8 millimeters The vesicles were clear and 
contained gas The involved area had an irregular, reddish 
mottling, probably due to diffuse but slight hemorrhage 
in tie tissues beaea th Tbs lesioa was confined to the base 
of the bladder, the dome and sides were free from inv olv e 
ment The wall of the bladder throughout the extent of 
the le:>]on was about i centimeter m thickness, but was of 
the usual thickness elsewhere The external surface of the 
bladder was apparently normal 

M Kroseopte appearance oj the testcal nails The epithelial 
lining of the bladder usually was completely lost, although 
it persisted as traces occasionally in the deeper depressions 
in the surface between the vesicles ^Fig 2) In a few 
instances it was present as a demonstrable layer (Fig 3) 
where the wall of the vesicle was thick, or rarely where it 
was extremely thin (Fig 4) 

The subepithehal tissues were usually more or less 
infiltrated with leucocytes, or with fibroblasts Hjcraor 
ihagic mhltration was commonly seen These collections 
of erythrocytes were either small and limited m distnbu 
tion, or were diffuse and widespread In such areas the 
blood vessels were commonly unduly filled with corpuscles 
and often contained an unusually large number of leuco- 
cytes The blood v cssels offered resistance to the extension 
of the gas m the tissues (iig 2) Often blood vessels were 
found bordenng the vesicles The in3uriou3 effect of 
pressure on blood vessels is shown in Figure s, m which 
the lumen is almost completely obliterated at the point 
where it comes to lie m immediate contact with a v esteJe 
Hie same effect wa^ noted on a lymphatic vessel, as 
shown in Figure 6 Here the extension of the gas ^d pro- 
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Fig 4 \portion of the\er} attenuated nalt of a\«)cle 
to which the basal layer of the e;>ilhclium is still attached 
The submucosa is reduced to a thin lajer of conneclixe 
tissue in which few nuclei arc xiaible X 175 

duced two vesicles one on either «ide of the Ivmphatic 
v essel leav ing the v cssel as part of a septum that eventually 
ruptured The two ends of the IjTnphatic vessel can lie 
seen gradually narrowini; as they approach thevesicle and 
then the continuity is lost where it becomes part of the 
septum The splintering effect of the ettension of the gas 
in the tissues was sometimes seen The more resistant 
elements of the submucosa were found in the incomplete 
septa that partly separated the v esicles the softer elements 
were compressed and rcadilv destroyed Dissolution was 
favored in those areas infiltrated with leucocytes and 
already subjected to injury possibly from bactenal action 
Necrosis then had enterea largely into the creation of 
these spaces in which the gas was found This was not 
generally true in the deeper portions where as in Figure 
7 the well presened elements were forcibly pushed aside 
in the production of a honeycombed gas fillcu arcs This 
extended down to the lajen of muscle seen in the lower 
right hand corner of the photograph 

Mention has been made in previous reports both by 
me and by others of the occurrence of giant cells in the 
deeper submucous tissues These did not occur in the 
iiiunedute vicinity of the vesicles but a little fartheraway 
They were found in situations in which there was evidence 
of enrome inllammatory change and were not in demon 
strable relation to well formed lymphatic vesseb They 
are probably cells of (he reticulo-endothelial system 
possibly endothelial cells from tissue spaces that have been 
so injured that their nuclei have grouped by cohesion into 
small aggregations No evidence of mitotic division was 
seen in any of these cells to account for the apparent 
multiplication of the nuclei However there was reponal 
reaction of the tissues to the same stimulus for practically 
all the giant cells were arranged with their long asis in a 
common direction These cells were more common in the 
deeper layers of tissue just internal to the layers of muscle, 
than they were closer to the lumen 

Desquamation of epithelium was noted in c\cr> 
case m which examination has been done thus far 
It was difficult to assign to this phenomenon any 
definite significance Normally the qyithelium 
stretches as the bladder fills, but the distention 
is uniform, and not localized, as it is m the 
presence of gas containing vesicles Furthermore, 
the epithelium of the bladder desquamates readily 
when exposed for any considerable period of time 
to the action of urine It was assumed that these 
two factors operating together would account 
adequately for the loss of epithelium over almost 



I ig 5 Abloodvcsvelcomprcssedandinpartobliteratcd 
by prmure from gas Its full sue is shown in the lower 
left hami corner of the picture and then its lumen is seen 
npidiy to narrowr as the vessel courses to the right It » 
absent where the vessel borders the vesicle One vesicle is 
shown below and two vesicles are shown above Fxtrava 
sated eo^hrocytes and a few fibroblasts are found in the 
tissues 

the entire surface, possibly leaving traces of the 
cells in the crevices where the epithelium would 
be more or less protected from both distention 
and autolysis The presence of a well defined 
layer of epithelium m Case xi, as shown in 
Figures $ and 4, opens the question once more 
Necropsy was performed on the embalmed bods 
6 hours after death This permitted the action of 
urmc over a period of time which much exceeded 
that m several cases studied Hence, one must 
conclude that exposure to the action of urine was 
not so important as previously has been supposed 
The one section, taken from this bladder, in 
w hich epithelium w as found w as dev oid of definite 
inflammatorv rciclion, whereas the other one 
showed definite evadcnccs of it In the former the 
epithelium was fairlv well preserved, whereas in 
the latter It had disappeared The section from 
which Figure 4 was taken came from the crest 
of a vesicle where presumabU the tension was 
greatest, hence mechanical stretching alone had 
had little influence We maj conclude, therefore, 
that the presence of inflammation in the form of 
cystitis IS probably the most important factor in 
removing the epithelium from the surface of the 
bladder 

If the conclusion that cystitis accompanied 
each and every case of cystitis empinsematosa 
thus far personally studied is correct, then it 
follows that the cystitis must have had a cause, 
and that it developed as an antemortem and not 



JIILLS CYSTITIS EMPHYSEMATOSA 


549 




Fig 6 A ^esIcle has formed around a lymphatic vessel 
that now bridges the empty space, a portion of the l>m 

? hatic ^essel is seen on either side of the broken septum 
he central part has been compressed and then destroyed 
by the pressure of the gas The correctness of this inter 
pretation has been checked by studying adjacent sections 
The \ essel contains many leucocy tes >< i6s 


as a postmortem condition Cystitis is usually 
produced by the action of bacteria, and the 
assumption may y>eU be entertained that they 
are the cause in this condition until the contrary 
IS established In this connection it should be 
emphasued that cystitis and cystitis emphyse- 
matosa are not svnonvmous, and that to prove 
the existence of the former does not establish 
the concomitant presence of the latter For the 
present, at least, it may be rvell to consider them 
as separate, and to believe that definite cystitis is 
present m all cases of cystitis emphysematosa, 
but to defer judgment as to just when and how 
the gas forms, or m other words when the condi- 
tion of cvsUtis emphysematosa appears 
It IS believed that the changes in the tissues 
are dependent on the cystitis to a large extent, 
but It remains to be determined which of these 
changes are peculiar to this special form of dis- 
ease of the bladder With this limitation in mind, 
the various changes will be considered as they 
were observed, leaving for further work to dis- 
criminate which are essential and peculiar to 
cystitis emphysematosa 
Bacteria have been demonstrated in nearly 
every case in one way or another In Case ii 
they were abundant in the denuded submucosa, 
and were combined with lime salts deposited m 
the superficial tissues This strongly suggests not 
only the presence of bacteria m general but of the 
proteus ammonia? in particular, which Hager and 



Fig 7 Multiplevesiclesformed beneath and within the 
submucosa, the epithelium has completely disappeared 
The open space at the top is the lumen of the bladder, and 
a bit of muscle shows in the loner right corner The septa 
between the vesicles are broken and incomplete, permitting 
free coraraunjcaljon between them 

Magath have described as the cause of encrusted 
cystitis with all aline urine This organism as 
later described m detail by Magath, and giv en the 
name quoted This organism is regarded as a 
secondary invader, one that becomes implanted 
on cystitis produced by some other cause, or in a 
bladder affected by a tumorous growth In the 
present instance its presence, if such it proves to 
be, may be regarded as of little importance, other 
than to indicate still further that some form of 
cystitis already was present 

Evidences of inflammatory change were found 
in most sections Leucocytes were abundant in 
the region about the collections of bacteria and 
lime salts, and the tissues showed the dissolution 
dependent on necrosis from this cause Tissues 
already softened are rendered more friable, and 
hence are invaded the more easily b\ the spread 
of the gas Intermediate stages were seen in 
various other sections Inflammation was notice 
ably absent m portions in which the epithelium 
was still present, and usually scanty m amount m 
the immediate vicinity of a fresh hemorrhage 
Leucocytes were not associated directly with the 
giant cells, and were not often found deep in the 
tissues near the muscle fibers Fibroblasts were 
found in an inverse ratio to the abundance of 
leucocy tes 

Hamorrhage of more or less intensity was 
noted in every case Often it extended beyond 
the limits of the vesicles, and sometimes it was 
found in the tissues between them It has been 
argued that blood escaping into the tissues 
earned with it dissolved gases which were hb- 
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crated when the tension was lowered Still, em- 
physema IS not associated with hxmorrhages 
m other parts of the body, nor is it concei\able 
that the amount of gas found in the vesicles 
could have been dissoU ed in such a small quantity 
of blood On the other hand, the development of 
\esicles b\ splintering the tissues in i\hich they 
form would have a serious elTect on the blood 
vessels in that vicinity In Figure s small 
blood V essels compressed and in places obliterated 
b> theevtensionofavesicleagainstthem Throm- 
bosis was often found, as illustrated b> Figure 3 
Even arteries of larger size maj be influenced 
deleteriouslj The walls may be too dense for 
collapse to occur but the development of emphj 
sema all about them might readil> induce haimor- 
rhage or compromise the blood suppl> to a given 
part Stasis usuallj w as found w herev er bte^ing 
had taken place, hence one may assume that 
hsemorrhagic infiltration is a sccondar> phenom 
enon Still the possibility must not be lost 
sight of that free blood might provide nourish 
ment for special gas producing bacteria that 
gained entrance to the urinary Madder This 
question cannot be answered with certainty until 
a causative organism has been isolated, and its 
etiological relationship established 
The lymphatic system seems to suffer in much 
the same manner as do the blood vascular chan 
nels The common changes in a lymphatic vessel 
are shown in Figure 6, m which compression pre- 
cedes obliteration when the pressure of an enlarg 
ing vesicle is exerted against U Evidence that 
the 1) mphatics take anything more than a sec- 
ondary part in the process has not yet been dis- 
covered It IS conceivable that gas once formed 
in one part might spread to another part, along 
the lymphatic channels In fact lymphatic ves 
sels distended with gas have been found in ptevi 
ous studies In such a case the lymphatic vessel 
would suffer from internal distention rather than 
from external compression This manner of 
spread would help to explain the invasion of tis- 
sues that do not as yet show evidence of in 
flamroation from portions in which this change is 
very marked Such a condition was discovered 
m Case 11, and was mentioned when desquama 
tion of epithelium was considered Even though 
the lyTuphatics had been important in the early 
stages of the lesion, they would be injured by 
compression whenever the gas escaped into the 
tissues In any case the vesicles as they were 
observed were not merely dilated lymphatics, 
but were real spaces artificially produced in the 
softer tissues as the gas spread m those directions 
offering the least resistance 


The distribution of the gas obviously is subject 
to certain limitations, that of tissue resistance is 
the most important Such a limitation is show n m 
Figure 2, in which two vesicles were kept separate 
by the denser tissues about a group of blood ves- 
sels Smaller vessels offer slight but definite re 
sistance, but in the end suffer destruction The 
submucosa of the bladder is normally loose and 
freely movable, a condition of significance in the 
phy'Siological distention of this organ It would 
be natural, then, for gas, once it had been set free, 
to travel without great hindrance in almost any 
direction This it seems to do from a point usu 
ally in the base, passing backward, up the sides 
and to a slight extent fonvard In only a few of 
the cases has there been any appreciable involve 
ment of the trigone, Cases g and 10 showed only 
slight involvement of this area The mucosa is 
more tightly adherent to the underlying struc 
tures m this portion, hence relatively slight inva 
sion IS to be expected 

In a gross w ay the v estcles seem to be independ 
ent one of another Puncture of one large vesicle 
does not immediately cause collapse of those 
nearest to it This statement is borne out in 
Figure I Collapsed vesicles are to be seen m 
abundance, and yet the vesicles at some distance 
are still distended PossibK this means that the 
gas originates from multiple foci, or else that it 
IS so weU imprisoned m the tissues as not to be 
able to pass laterally for any considerable dis 
tance The appearance of sections of the tissues, 
as shown in higures s, 5, and 6, would suggest 
such limitation to a given area On the other 
hand. Figure 7 shows that the vesicles intercom 
municate The septa are definitely broken down, 
and do not represent walls but rather strings of 
ragged materia! stretching across from one wall 
to another These strings break down readily 
when they are composed of softer tissues, but 
persist for a longer time when the connective 
tissue strands are more resistant 

The most noticeable change in the tissues 
adjacent to but not actually involved in, the 
formation of vesicles was the production of giant 
cells These were absent in the walls of the 
vesicles, but appeared in the tissues a little farther 

away They were aggregations of nuclei, num 

bering from two to perhaps seven, although the 
latter number was exceptional Three or four 
were more commonly seen They were scattered 
through the tissues where one would expect the 
presence of slight but defimte compression Thev 
have not been shown to be connected with the 
lymphatic system, but rather with the fixed cells 
of the reticulo endothelial sy stem The apparent 
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increase in nuclei ivould suggest active multipli- 
cation, but mitotic figures have not been seen 
Groups of cells of this kind have not been ob- 
served in the walls of structures definitely identi- 
fied as Ijmphatic vessels The most common site 
in which they occurred w as in the edge of a bit of 
cytoplasmic material immediately adjacent to m 
open streak, beheved to represent a tissue space 
It was not determined that thej formed an actual 
lining to this space, but rather that the> were 
present in the wall The nuclei of the giant cells 
stained a little more deeply than did those which 
occurred singly This hyperchromatism appeared 
to be due to small clumps of chromatin scattered 
about the nucleus in an irregular manner, and 
was interpreted as a degenerative phenomenon 
Cells with a single nucleus were paler, and the 
chromatin was distributed m much finer granules 
The cytoplasm showed no defimte evidence of 
impending dissolution 

The directional arrangement of the giant cells 
in a given area was a noticeable feature In some 
instances the long atis of practically all of the 
cells was m the same direction, and parallel to 
the surface of the mucosa This corresponds with 
the direction taken by the tissue spaces, and m 
general with that taken b> the lymphatics It 
does not inform us which structure is involved, 
but rather indicates that the whole region was 
subtected to the same deleterious influence, 
probably that of pressure, possibly a low grade of 
inflammatory change 

SUMMARY 

Three additional cases of cystitis emphysema- 
tosa are reported, with the essential observations, 
made at necropsy, to provide a basis for further 
comparison and analysis, thus to detect important 
etiological factors 

Two of the patients had been subjected to re- 
cent operation There were no special urological 
symptoms, and cystoscopic procedures had not 
been earned out Cystitis emphysematosa was 
found at necropsy, and its presence was not sus- 
pected during life One patient was reported as 
having been catheteri2ed, the s others may have 
been Solution of glucose was administered in- 
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travenously to all 3 They were all comatose foi 
several day s before death occurred 
Cystitis emphysematosa was well marked in al 
3 cases Bacteria were cultivated from one cast 
at necropsy, and the sections disclosed then 
presence in at least one other Inflammatory 
changes were pronounced, including leucocytK 
infiltration, necrosis, basmorrhage, stasis, anc 
formation of giant cells Inflammation was chiefly 
respot^ible for the desquamation of epithelium, 
rather than the mechanical effect of extreme dis- 
tention The vesicles appear to be grossly inde- 
pendent one of another, but microscopically freely 
intercommunicating and confluent 
There is reason to believe that cystitis emphy se- 
matosa develops during life, that it is dependent 
on inflammatory changes in the wall of the blad- 
der, and that it may be produced by the action 
of bacteria It is at least a pathological entity , and 
may be found to be of real clinical significance li 
the possibility of its development during life is 
sufficiently appreciated The term is a valid one, 
descriptive so far as the development of gas con- 
taining vesicles is concerned, and etiological in 
that It recognizes the concomitant appearance of 
inflammatory changes The relation between the 
cystitis and the development of vesicles has not 
as yet been determined, whether the former is of 
a specific and distinctive character, or whether it 
merely provides a favorable soil m which the 
vesicles develop through the intervention of an en- 
tirely independent factor, IS still to be determined 
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SURGER\, GYNECOLOGY AND OBSTETRICS 


TRICHOMONAS VAGINALIS VAGINITIS 

A CoMuov Cause ot Icucorrikev* 

SOPJIIVJ KLIIGMW, MD New \ork 


L EUCORRHCEA is the most common s>mp* 
tom among gynecological patients, and one 
"* which often causes considerable innojance 
as well as alarm 

In a large group of cases in which the Icucor 
rhoca is of \aginal origin, the condition is \cr> 
resistant to treatment and repeated smear etami 
nations throw no light on the ctiofog\ In the 
majoriU of these cases, the leucorrhcea is due to a 
vaginitis caused bj a flagellate — the trichomonas 
vaginalis Donnt in 1837 was the first to note this 
organism m vaginal secretions, and his accurate 
description of it and of the vaginitis which accom 
panics Its presence has withstood the test of time 
Although almost one hundred years have passed 
since then, practically no additional information 
has been added It is unfortunate that many 
gynecologists m this country base been m igno- 
rance of It, and that some of the European men 
have considered it a harmless parasite There is 
still some controversy as to whether the Iricho 
monas vaginalis is saprophytic or pathogenic, or 
whether it becomes pathogenic under certain con- 
ditions Recent European writers and all Amcri 
can authors are convanced that it is pathogenic 
Our series fully bears out this contention It re 
mams for the laboratorv to answer this question 
by scientific proof 

^11 workers arc agreed that the organism is 
found m the vagina frequently , (he figures in the 
statistics ranging from 6 to 50 per cent of all cases 
examined The organism has never been found 
before the onset of menstruation, but it is fre 
quently found during pregnancy and after the 
menopause It is infrequently found in the urine 
of both men and women Only one case has been 
reported of a pvelitis and cystitis caused by it, 
but a few cases of urethritis and prostatitis are re 
ported as caused by it, m 2 of which the reports 
state that the organism was present in the 
vagina of the wives Until recently , the American 
literature on this subject has been quite meager 
Dock, in 1896, was the first to write about it m 
this country, and he reports only two cases 
Lynch m 1915 was the first to culture the organ 
jsm Davis has cultured them repeatedly, but a 
pure culture has not yet been obtained, nor has 
the mode of infection been demonstrated in a 
single instance 

•Read before the New Vork Veademy olMedide 


I Wish to present the clinical report of 78 cases 
which I hiv c treated or helped treat in the private 
practices of Dr F C Holden and of my own, m 
the ratio of two to one These cases were all de 
tccted wathin the past year We have not as yet 
undertaken the study in the dispensary 

The symptoms ire so characteristic that the 
diagnosis can usually be made on the history The 
outstanding sy mptom is in irritating leucorrhcea 
with a disagreeable odor, frequently accompanied 
by Itching which may be severe enough to disturb 
the patient’s sleep Dysparcunta is a frequent 
symptom Urinary symptoms arc relatively m 
frequent When one examines a patient who has 
not been treated recently, there is an acute vul 
vitis present with a scant foamy discharge be 
tween the labia There may be a dermatitis 
afleclmg the inner aspects of the thighs The 
vagina is inflamed — the best description being a 
“strawberry vagina”— and bleeds when sponged 
The cervical mucosa is red, frequentlv there is a 
cervical erosion of varying sire, or there may be 
an eccentric erosion of the portio away from the 
external os fFig i) This is the only ty^ie of in 
feclion in which I have seen this peculiar type of 
erosion The vault of the vagina contains vary 
mg amounts of the discharge, white or vellow, 
w ith minute air bubbles, giv mg it a foams appear 
ance The cervical canal is not afTected Con 
dylomala were seen in 4 cases, Skene s ducts were 
infected in a others 

The clinical diagnosis can be quickly verified 
by placing a drop of the discharge from the ex 
amining gloved finger on a slide, to which one 
drop of normal saline is added, and by examining 
the slide under the high drv lens The picture is 
typical, a large number of pus cells, few or no 
epithelial cells, and m every field there will be 
seen innumerable of these trichomonads I shall 
not describe the organism, as it is recognized 
only by its motion, and one ghnee at the Imng 
organism will convey more than pages of desenp 

tion(Fig 2) The organism IS in constant motion, 

and when free from debris, can move rapidly 
When caught under a group of cells, it w ill agitate 
the entire clump in a rapid to and fro oscillating 
motion When dead, it becomes round and can- 
not be differentiated from the pus cells, and is 
therefore not recognized in the stained smears 

ScctMao(ObilcUKttnIC)nevoIogy January >S igio 
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Fig t Various tj-pcs of eccentnc cemcai erosions seen 
in trichomonas sagiaahs \agiiutis i, Horse shoe shaped 
erosion, a, lesions CTtending to vaginal vault, this location 
IS commonly affected, j multiple superficial scattered !e 
S10R8, which bleed re3dil> 

unless fixed and stained in a special vva> For 
this reason and because examination of fresh 
secretion is not done routmelj in cases of leu- 
corrhcea, this condition has in the past been 
frequently overlooked 

The clinical picture may be identical with that 
of gonorrhcea The stained smear shows la^e 
numbers of pus cells with few other bacteria, and 
as such a smear is also suspicious of a gonococcus 
infection, many of these cases have been errone- 
ously diagnosed as gonorrhcea, with all the stigma 
and mental agony attendant upon such a diagno- 
sis I feel sure that upon accurate investigation, 
many of these so called " elusive gonococa cases,” 
1 e , those cases having all the chmcal and smear 
characteristics of a gonococcus vagmal infection in 
which the gonococci could not be found, will in 
reality be found to be trichomonas \agimtis 
Smears should nevertheless be taken m order to 
make a careful search for gonococci, for occa- 
sionally both infections may be present 
There are many different treatments m vogue, 
which IS a true indication that the specific treat- 
ment has not yet been found This is especially 
amazing in that the organisms are so quickly 
killed by any number of germicides Under the 
microscope t to 2 per cent solutions of mercuro 
chrome, zonite, pv roligneous acid methvlene blue, 
and tincture of green sonp, all kill the organisms 
instantK Drying likewise kills them It should, 
therefore, be theoretically possible to cure the 
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Fig 2 Tnchomonss vaginabs Donn^, as seen in a wet 
preparation 1, Two or^nisms caught by an epithelial 
cel) a organism in a clump of pus cells, 3, pear shaped 
organism this is the typical form, 4 sbpper shaped or 
ganism, often seen in an untreated case, / pseudopod for 
matioo, which is infrequently seen The tnchomonads are 
rccognued only by their characteristic motion, for when 
dead, they are indistinguishable from the pus cells 

condition wnth a single thorough treatment, for 
Hegner is convinced that there is no cyst stage 
Unfortunately this is not the case Many of the 
investigators have stated that there is no cure 
Others have reported cures after a short period of 
treatment, only to find that upon continued 
observation of these cases, organisms and sy mp- 
toms return after one to two menstrual periods 
I do not believe we can arnve at any 100 per cent 
cure until we learn the mode of infection The 
general assumption is that the source is a tricho- 
monad infection of the intestinal tract This has 
not been corroborated in a senes of investigations 
made by Hegner both m the human and m mon- 
keys In our cases, I have not found the organ- 
isms m the rectum m any single instance Lynch 
found the flagellate m the mouth of his patient as 
well as m the vagina In an unpublished case of 
this type of vaginitis, they were found in the nose 
as well, causing an acute cory za 

In two of our cases that had gingivitis, we did 
not find any flagellates in the mouth Of the mar- 
ned group, the husbands, with one exception, 
were all symptom free One husband had d> suna 
concomitant with his wife’s vngmitis, but a thor- 
ough urological examination did not disclose any 
tnchomonads in his urethra or prostate 
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Our treatment is based on both antisepsis and 
drying We at first used a method which Dr 
Holden has used for y ears in the treatment of any 
form of \’aginitis We proceed as follows 

1 Wash the \agma thoroughly with tincture 
of green soap 

2 Dry and paint with 2 per cent mcrcuro- 
chrome 

3 Pack the \agina full of kaolin, holding the 
powder in place with a tampon This is removed 
by the patient 24 hours later, and the patient uses 
a tincture of green soap douche and a vaginal 
powder blower The douche and powder blower 
are an excellent method of treatment for the pa 
tient to use if she is on vacation or traveling 
Although it will not cure her, it will keep her 
sjmptom free as long as she keeps up the treat 
ment 

We have tried other treatments but without 
success Our present treatment which has given 
us the best results is as follow s 

1 Thorough scrubbing of the vagina with 
tincture of green soap 

2 Drj , and bathe the vagina wnth full strength 
pyroligneous acid It is important to put the vagi 
nal walls on a stretch, and to turn the speculum 
all round, in order thoroughly to reach ever> part 
of the vaginal mucosa 

3 Pack the vagina with three or more small 
lamb’s wool tampons which are well coated with 
Lassar s paste ‘ These are left in place until she 
returns for her nett treatment It is essential that 
treatments be continued throughout the inter- 
vemng menstrual periods, as blood apparently 
gives the organisms their greatest im^tus to 
grow th and cures will usually not be obtained un- 
less the patient is treated during the period Dur 
mg the acute stage, the patient should be seen 
three times a week, and a' this time only 2 per 
cent mercurochrome shoulJ be apphed before the 
Lassar’s tampons are inserted When the mucosa 
IS healed, tw 0 treatments a w cek will be suffiaent 
and should be continued until the mucosa is so 
thoroughly dry that it resembles skin This usu 
ally takes 6 to 8 weeks A patient should not be 
considered cured until she is oigamsm and symp 
tom free for a period of 4 months after all treat 
ment has been discontinued, not even douching 
being allowed 

It IS equally important lo take care of the vul 
vitis, as the organisms are present there Tor 
this purpose patients should wash the vrulva and 
surrounding parts thoroughly twice a day with 
tincture of green soap, dry the parts, and apply 
calamine lotion, to which phenol may be added if 

< NlCional Formulary 


Itching IS a symptom Sun lamp therapy has been 
most effective for the dermatitis, if present 

If the patient is a virgin, it is impossible to 
effect a cure unless the hymen is stretched suffi 
aently to allow entrance of a speculum Effective 
treatment is impossible unless all parts of the vag 
inal wall can be thoroughly treated Unless there 
is some CO cvisting condition, treatment of the 
cervical canal is not necessary In 3 of the cases, 
where the tnchomonads were found during a 
Huhner test, although the cemt was bathed in a 
seminal pool sw arming w ith ictiv e flagellates, and 
although the cervical secretion contained many 
sperms, still not a single tnchomonad was found 
in any of the cervical specimens Cautcruation 
of the cervical erosions should be delayed until 
after several weeks of treatment, since most of 
these erosions heal with the treatment alone 
Should a co-evisting gonococcal infection be pres 
ent, the tnchomonad infection should be isre 
garded until the gonorrhoea has been cured 

The results of the powder and pyroligneous 
acid Lassar s paste treatment are All symptoms 
arc completely relieved after the first or second 
treatment The patients feci as though magic had 
been used Organisms dis-ippcar usually after the 
first, always after the second, treatment The 
vaginal mucosa is restored to normal appearance 
m approximately 2 lo 3 weeks’ treatment Most 
casesarecurcdrcIaUvely quickly Afew havenot 
been cured despite prolonged and persistent 
treatment Though organisms have not been 
present for many weeks, and the vaginal mucosa 
has remained normal for as long organisms reap- 
pear with ihcir ensuing train of symptoms when 
treatment is discontinued and the patient has had 
one or two menstrual periods We believe that it 
IS because the ongmal source of infection is still 
present in these cases 

Here are a few figures of interest Please re 
member that these women were intelligent and of 
clean personal habits 

The age range was 15 to 65 years, 17 per cent 
were virgins and 14 per cent had passed the 
menopause The duration of symptoms ranged 
from I w eek to 9 y cars Eighty nine per cent had 
Icucorrhcca as their chief complaint, 9 per cent 
had Icucorrhcca as a secondary complaint, 2 per 
cent had no subjective symptoms, but had dim 
cal evidence of a mild vaginitis One patient had 
a concomitant acute gonorrhoeal endocervicitis 
and salpingitis, 2 patients had had gonorrhoea 
years before, with apparent cures Fifty per cent 
had been under treatment by other physicians 
without any relief of their symptoms Of these, 6 
had been told they had gonorrhoea, 6 Iiad had 
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\anous operations advised, 2 had operations done, 
and I patient had one vaginal and two abdominal 
operations, the last being a bilateral satpmgo- 
oophorectomy Two had been told they had 
carcinoma of the cervix, which we pro\ ed to be 
eccentric erosions due to the ttichornonad 

Of those patients i\ho completed the powder 
treatment and returned for ohservatian, 70 per 
cent ha\e remained cured Of those who had the 
pjrohgneous acid Lassar’s paste treatment, 87 
per cent have remained Cured These have been 
sjmptom free and organism free for a period of 
from 2 to 10 months, not even simple douching 
being done 

SUaiAfARY 

A common cause o£ leucorrhcea vs a vagimtvs 
caused by the trichomonas vaginalis (Donne) 
This organism is not recogniaed m the usual 
stained smear The diagnosis is easily made by 
examination of the fresh vaginal discharge diluted 
m saline If the patient has been under treatment 
recently , examination should be postponed until 
no douche has been taken for sev era! days or until 
she has had a menstrual period In the past year, 
we have found 78 cases, all m private practice 
All of these show ed evidence of a vagmitis The 
cerv leal canal, uterus, and adnexa ace not affected 
b> this organism In over one hundred routine 
examinations of the vaginal secretions of patients 
with normal vagina;, this organism was not found 
m a single case We have found this type of vag 
initis m virgins after the onset of menstruation, 
as well as in married women, during pregnancy, 
and after the menopause In only one case was 
there a concomitant gononhcca] infection dis- 
covered In no instance have we proved the 
source of infection One husband had dysuria 
coincident with his wife’s vaginal infection, but 
the organisms were not found in him All the 
other husbands were symptom free Most of the 
cases had not been previously diagnosed Many 
of them had been treated for y ears with very little 
or no relief Some had been told they had gonor- 
rheea, 2 had been told they had carcinoma, others 
had been subjected to surgical measures varying 
from a curettage to a hysterectomy, without any 
relief of the leucorrhcea Our present treatment 
gives immediate relief of all symptoms, cures the 
vaginitis in 2 to 3 weeks, and when a patient is 
carried to this stage, she can remain sy mptom and 


organism free with a daily douche, even if not 
permanently cured 

To date, we have had a greater percentage of 
cures than most workers, and we feel that the 
pyroligneous acid with the Lassar’s paste pack is 
the b^t form of treatment We are trying out 
several simpler methods of treatment at present 
which we shall report on later 
There is tremendous need for additional infor- 
mation on this type of infection, but at least let us 
make the correct diagnosis by a routine examina- 
tion of a w et preparation as n ell as a smear, m all 
cases of leucorrhcea, and avoid the terrible mis- 
take of an erroneous diagnosis of gonorrhcea, of 
caranoma, or of subjecting the patient to unnec- 
essary operations 

I •wish to thank Dr Holden for his great kindness in 
allowing me to include his cases m this report and for his 
many hdpful suggestions 
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THORACOPLASTY RETRACTORS 

SVMUCL J MATTISON MD.l ACS asdH\RR\ T OISIUtt.Ml) I \CS I vs\dinv Calitoilnu 


T he standardization of instruments used in a 
surgical operation comes ^\hen that proce 
dure has been generallj accepted, and ils 
technique standardized Thoracoplastv most 
certainh has not been generallj accepted and it 
IS ^\ith difhcultj that one procures instruments 
necessary for this particular operation Retrac 
tors, for thoracoplasty, a’arj with the different 
clinics In a series of 73 cases donemi,* and 3 
stages, o\er a period of 5 \ears it was found that 
retractors play a very important rfile in the tech 
nique of this operation, particularly in the 
resection of the upper seven ribs Exposure in 
thoracoplasty is as essential as in any surgical 
operation It jiermits the more rapid and careful 
removal of larger sections of nbs, with less 
hamorrhage and subsequent shock, Thus it 
makes possible a more satisfactory collap«c of 
the lung, the real objective of thoracoplasty 
Retractors must be considered from the stand 
point of the patient, the surgeon, and the as 
sistant There must not be any undue pressure 
or trauma to the muscles and scapula 1 he bust 
ness end of the retractor must adequately expose 
the field without interfering with the surgeon 
The handle end must be such that the assistant 
can retract efficiently without slipping and chang 
mg during the resection of each rib 
The prinaple of retraction m the resection of 
the upper nbs is different from that of the lower 
' nbs due to the overlying scapula, where retrac 
tion IS not only a pull but a lift as well To pre 
\ent trauma in the upper stages it was found that 
an angled blade was necessary — this angle to fit 
the vertebral border of the scapula without pres- 
sure on the subscapulans muscle However, this 
angled blade interfered with the surgical tech 
nique m the lower nb resection For this reason 
It was found that two pairs of retractors with the 
suitable angled and curved blades were best for 
efficient retraction The same Ij^ie handle is used 
on both pairs This handle was developed step 
by step after many experiments togivea gnp that 
would not slip from the assistant’s hand, that 
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would not pain his hand during the trving period 
and cause him to shift, that would permit lifting 
while retracting, and could be used m either hand 
The accompanying illustrations show the two 
types of retracting ends, the handle and the 
manner of gripping for retraction It will be 
noted the over all length is less than that of 
most retractors This permits the assistant to re- 
tract with a steady biceps pull rather than with 
his body It thus permits retraction with less 
trauma The curved end retractors are used m 
the resection of the lower nbs and the angled end 
ones m the resection of the upper The angled 
end retractors and handle have been found quite 
useful in abdominal surgery as well 
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THE THERAPY OF PUERPERAL INFECTION^ 

C JFl I MILLFR, M D , r A C S , Nmv Oeu^ans, Louisiana 


N early a century has passed since a y oung 
Austrian phj sician, heartsick at the ivast- 
age of life which he saw dail> about him, 
consecrated himself to the study of puerperal 
fever, and finallj, mth victory behind him, died 
as a sacrifice to one manifestation of the dread 
disease for whose conquest he had blazoned the 
way I need not rehearse to jou the work of that 
great benefactor of mankind But I would re* 
mind }ou that the task that Semmelweis set 
himself has not >et been consummated, I would 
remind jou that puerperal infection still has an 
incidence estimated as high as 25 or 30 per cent, 
that it IS still responsible for from 30 to 45 per 
cent of all deaths among parturient women, and 
that It still accounts for a \cr> large proportion 
of all gynecological pathology 
These figures are disturbing, but just as dis- 
turbing IS the e\idence recently given that epi- 
demics of puerperal infection in its gravest forms 
are still possible Less than 3 years ago, in the 
Sloane Hospital for Women in New York City, 
an institution equipped with all the resources of 
modern science and directed and staffed by some 
of the ablest obstetricians in the world, roughly 
15 per cent of the women delivered over a period 
of 5 or 6 weeks exhibited a most virulent form of 
this di'vease, and roughly a third of this number 
succumbed to it I pause here to pay tribute to 
Dr Benjamin P Watson and his co-workers, 
who, contrary, I fear, to what many of us might 
have done, gallantly published the report of that 
nightmare experience, published it in every de 
tail, as a warning of the perils that still beset us 
and as a protection against similar tragedies 
Puerperal infection is not y et conquered Pos- 
sibly in all of Its manifestations it never will be 
conquered But it can at least be reduced to neg 
ligible proportions if general practitioners and 
specialists alike face the fact that the responsi 
bility for the safe outcome of every deliverv rests 
upon them as individual hnks in a chain of safe- 
guards which IS only as strong as its weakest 
point As a clmiaan and a former professor of 
obstetrics I lose no opportunity of raising my 
voice against what I can only term the pernicious 
teaching of the autogenous theory of puerperal 
infection I grant its possibility in the occasional, 
the very occasional, case I honor the industry 
and the brilliant work of the men and women 
who have devoted themselves to the proof of its 
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possibility But I cannot see, except in rare in- 
stances, that they have proved their case The 
finding of actual pathogenic bacteria in the \ agi- 
nal secretions of normal pregnant women is only 
half the proof, and the lesser half at that The 
crux of the matter is the exhibition of resulting 
infections in a sufficiently large number of these 
same patients to prove that the pathology' is due 
to cause and effect, not to mere coincidence And 
up to the present I am not aware that that has 
been done 

I do not propose to introduce the vexed ques 
tion of where among the nations of the vv orld the 
United States stands in its obstetrical achieve- 
ments Our exact status is beside the point You 
know and I know that our mortality is a disgrace 
to the nation and to the profession, and I believe 
with all my heart that it will be promptly and 
materially increased by loose teaching on the sub- 
ject of autogenous puerperal infection Human 
nature being w hat it is, a general acceptance of 
that theory, even for the occasional case, will in- 
evitably lead to a certain carelessness in both 
teaching and practice in a field in which there is 
already too much of that particular quality 

Since the therapy of puerperal infection is based 
entirely upon its pathology, I must devote a few 
moments to the recollection of certain elementary 
facts that puerperal infection is essentially a 
wound infection, identical with the manifestations 
of wound infection elsewhere in the body , that it 
includes a multitude of pathological processes, 
ranging from superficial lesions of the external 
genitals to peritonitis, pvarnia and septicremia, 
that it may be caused by bacteria of every type, 
though the streptococcus is responsible for the 
majority of cases and for practically 100 per cent 
of the latal cases, that it is potentially graver 
than the ordinary infection because of the chan 
nels for ready extension offered by the lymphatic 
and venous systems of the peUns, and because of 
the fertile field for bacterial grow th offered by the 
traumatized tissues of the birth canal, finally , that 
It IS a possibihtv m all pregnant women, no mat- 
ter how normal they may be, because pregnancy 
IS a time of lowered resistance, and that it is a 
grave possibihtv in the women whose normally 
lowered resistance has been further reduced by 
constitutional and intercurrent diseases, by ob- 
stetric complications, chiefly the hemorrhagic 
and toxamuc types, by the complications of 
Ilc^afSargcons San Aolonio Texas Jaouafy *o-^r lOlo 
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delivery, and bj operative interference, whether 
warranted or unwarranted 

It follows, then, that the best treatment of 
puerperal infection is proph> lactic treatment It 
IS easier to prevent it than to cure it This pro 
phylaxis implies not only the prevention and 
prompt treatment of purelj obstetrical comphea 
tions, but the elimination of all foci of infection 
throughout the bod> , particularly in the genital 
tract It implies the full regimen of prenatal care 
It imphes the preservation of a most rigid aseptic 
technique throughout the deliverj — m> own pref 
erence is for asepsis rather than antisepsis — with 
the proper preparation of the vnilva, vagina, and 
rectum, the wearing of rubber gloves and of 
masks, the elimination or the reduction to a mini 
mum of internal examinations, and the conduct 
of labor with aseptic expcctancj, with inlcrfer 
ence based on the indications rather than on the 
patient’s demands or the accoucheurs conven 
lence It implies a nuerpenum conducted with 
regard to the lawsof hjgieneand cleanliness and 
with little interference bejond that Fmall>, in 
view of the tragic experience at the Sloanc Ma 
temit) , It implies the masking of the mouth and 
nose of all persona associated m an> capacity 
with the patient during her labor and m the first 
da> s of her puerpenum 

These simple precautions, I believe, arc more to 
be relied upon than the methods of proph>laciic 
iramuniaation reported or being experimented 
with by Bumm, Louros, Burt White, and others, 
the practical dilTicultics in the way of which arc 
very great 

'Ihe first consideration in the therapy of puer 
peral infection is its recognition, and the eleva 
tion of the temperature to a certain point, usually 
set at 100 5, for 2 successive days or for more 
than 24 hours, is adequate reason for suspecting 
that the disease is present Of course, afebrile 
types of infection must not be disregarded Lower 
temperatures are sometimes taken as the ente 
non, but this is not always fair, even in our zeal 
we must remember to distinguish between rcac 
tion and morbidity 

The treatment in all instances must begin with 
a general physical examination, to eliminate pos 
sibk non puerperal conditions, and must lie fol 
lowed bv a local examination under aseptic 
precautions, to determine the pelvic pathology 
present Unnalyses and blood counts should be 
routine Bacteriological examination of the uter 
me contents is a matter of such small moment 
diagnostically as compared with the harm the 
necessary invasion of the cavity may bnng to 
pass that I do not believe it warranted, and 1 


am glad to note that Watson shares this view 
Repeated blood cultures are made in all cases of 
suspected svstemic infection The fact that the 
percentage of positive results is small is counter 
balanced by the fact that the clinical course of the 
disease carries its own diagnosis, but these studies 
arc of prognostic value, too often of tragic prog 
nosuc value, as is proved by the fact that m \\ at 
sons senes death resulted in 6 of the 7 positive 
cultures I might add that in these cases the late 
appearance of the organisms m the blood and the 
postmortem evidence of lymphatic spread led 
him to bcliev e that most often the scpticaimia was 
a terminal event, occurring only after the pa 
ticnts were already saturated with toxins 

Local treatment, except for very minor excep- 
tions, IS strictly contraindicated Active intra 
ulenne manipulations are responsible for more 
deaths than is no treatment at all, for reasons 
which arc quite obvious In the most virulent in 
lections there are few local manifestations, pos 
sibly none at all, so the treatment is unnecessarv 
In localized conditions it is positively dangerous, 
in that the spread of infection is by means of bac 
teria along lymphatic and venous channels, and 
local manipulations tend to disturb nature’s lines 
of defense and to disseminate the infection In 
all tyqvcs of the disease local treatment is useless, 
because neither the curette nor the douche can 
hope to remove the alwavs invisible and usually 
inaccessible bacteria which are responsible, unless 
It IS undertaken simultaneously with the onset of 
the infection, a synchronism which is manifestly 
impossible 

Local treatment, therefore, should be limited to 
the treatment of superficial lesions on the external 
genitals bv antiseptic or drying powders, and to 
the removal of protruding debris with the sponge 
forceps or the glov eel finger if the cervix is patu 
lous, if the uterus is soft and flabby, and if free 
bleeding cannot be checked by a firm vaginal 
pack, supplemented by doses of ergot and pitui 
trin The contracted cervix and the firm uterus 
arc forbidden ground 

Localized pus collections m the cul de sac must 
be opened by colpotomy , similar collections abov e 
Poupart’s ligament must be inased and drained, 
but beyond the«e procedures surgery has a very 
limited field m puerperal infection In the gravest 
manifestations the disease is bey ond the reach of 
the knife, quite aside from the fact that the sur 
gerv which has been proposed is for the most part 
of so radical a nature that it could never be under 
taken as a routine Hysterectomy, for instance, 
must sometimes be done, ev en in the face of mlec 
tion, for such essential obstetrical indications as 
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placenta accreta or rupture or perforation o£ the 
uterus If It IS done routinely for puerperal infec- 
tion in the earlj stages, it mil mean, since spon- 
taneous recovery can be expected in most cases, 
the performance of an appalling number of un- 
necessary and mutilating operations If it is not 
done routinely m the first stages, it will usually 
be done too late, when the infection has alrcad> 
passed beyond the uterus, when new foa have 
alreadv formed and the removal of the primary 
focus IS futile, and when the patients are too 
gravely ill to withstand major surgery Itissmall 
wonder, under the circumstances, that the re- 
ported mortality ranges from 50 to 95 per cent, 
the wonder is rather that any women at all do 
recover 

Laparotomv for peritonitis, if done m the early 
stages, may simply serve to spread an infection 
which might have remained localized in the pel- 
vis If It IS done late, especially if there is an asso- 
ciated sepUcaimia, it is usually unavailing On 
the other hand, drainage under light narcosis is 
certainly a justifiable procedure in the occasional 
desperately ill patient, in whom it at least can do 
no further harm Laparotomy for tubal involve- 
ment has no such argument m its favor If the 
gonococcus is the infecting organism, it is unnec- 
essary, as spontaneous recovery is the rule, if the 
streptococcus is implicated, it serves merely to 
introduce a nen risk 

Ligation of the pelvic veins, chiefly the ovarian 
or hj^jogastric, in py$nua, with the idea oi pre- 
venting the entrance of detached particles of 
crumbling thrombi into the blood stream, curies 
with It, even under the most favorable cir- 
cumstances, a mortality of something over $0 
per cent Since the mortality m non-surgical 
cases, however, is from $0 to 70 per cent, it is 
warranted m that small number of cases in 
which the diagnosis can be made positively — 
which IS by no means easy — and m which there 
are no contra indications such as pentoniUs or 
pulmonary, kidney, or cardiac involvement 
That It does give occasional brilliant results is 
proved by a patient I recently saw in consulta 
tion on the service of Dr Hilliard E MiKer A 
violent septicaimia, with temperature to 105 and 
over, and multiple very severe rigors, had miisted 
for 5 weeks, following version done for placenta 
prjEvia at term and complicated by an exsan 
gumaUng postpartum hcemorrhage Almost m 
desperation hgation of both hypogastnes and the 
left ovarian was done, and the patient made a 
prompt and bnlhant recovery Such sporadic 
successes, however, are no warrant for a general 
employment of this very dangerous operation 


The treatment of puerperal infection by specific 
agents need not detain us long All of them have 
some cures to their credit, but I am skeptical 
enough to believe that they would have occurred 
without their use In the epidemic at the Sloane 
Maternity, quinine bihy drochlonde was used, 
usually m association with other measures, and 
some patients recovered, but Watson is prompt 
to point out that this proves evactly nothing, and 
his contention is substantiated by the fact that 
one gravely ill patient in the group, whose physi- 
aan refused to accept the diagnosis of puerperal 
infection, recovered also after the administration 
of some unknow n potion called “sun cholera mix- 
ture ” Jlost of the series of cases reported for 
these agents are either too small to prove any- 
thing, or else they prove very definitely the dan- 
ger of introducing foreign agents into the blood 
stream Direct slaughter of the offending bac- 
teria IS excellent theory but impossible practice, 
and It cannot be too often stressed that any agent 
used in suffiaent concentration to destroy bac- 
teria stands every chance of destroying first the 
more sensitive body cells Moreover, as Martin 
points out, m the most excellent study 0! scptic®- 
mia of which I have knowledge, bacteria m the 
blood stream are simply in transit, on their way 
from one location to another, and their destruc- 
tion gets us now here if the primary and secondary 
foci of mkeiiOTi continue to pour them out 

Watson’s report proves again the uncertain re 
suits of serotherapy, even though it proves also 
that the method apparently does no harm The 
case for vacane therapy is rather different The 
results are equally uncertain, but more than one 
writer has called attention to the actual risk as 
well as the futility of the promiscuous injection of 
vacanes, without due regard to the toxemia of 
the patient and her capacity for response, knowl- 
edge which can be supplied only by a skilled 
pathologist and the employment of an elaborate 
laboratory technique 

Aside from the general measures I shall discuss 
later, blood transfusion is, it seems to me, our 
mam reliance m this grav e emergency Watson is 
of the same opimon, although the results in the 
Sloane epidemic, probably because the method 
was not used consistentlv , were not particularlv 
striking It has both a curative and supportive 
action Without occasioning the severe systemic 
reaction which most specific agents do, it im- 
proves the anajmia, raises the blood pressure, in- 
creases the leucocy tosis, and generally builds up 
the resistance As Stetson points out the hiemo 
lytic streptococcus, above all organisms, produces 
the greatest h-emolysis and the most rapid blood 
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destruction, and the wisdom of repairing its rav- 
ages IS obvious On the other hand, I should be 
inclined to be rather vv arj in follow ing his further 
recommendation, that, except in the presence of 
extreme anxmia, the exsanguination method be 
employed, bj which from two thirds to the full 
amount of the blood to be given is first withdrawn 
from the patient I prefer the method advocated 
ongmallj bj Polak, I think, bj which from 250 to 
300 cubic centimeters of whole blood, with an 
equal amount of Ringers solution, is given at 
three day intervals, or even two day intervals, 
from different donors E L Ring, my successor 
m the chair of obstetrics at Tulane University, 
has employ ed this method for some y ears, and his 
results, in a ward where the most violent septicx* 
mias are handled, have been very gratifying 

I have had no experience with the method ad 
vocated by Hofbauer, that, in addition to trans- 
fusion pituitary extract be used m small amounts, 
to increase the defenses of the reticulo*endothelial 
sv stem, and to increase the production of the pro 
tective mechanism in the parametna, for the 
identification of which he is responsible I should 
be inchned to advocate the therapy however, the 
source from which it emanates is its recommenda- 
tion, and It plainly is devoid of nsk 

The immunotransfusion method of Sir Almolh 
Wright has for its aim the injection into the blood 
stream of the patient of blood w hich contains bac- 
tericidal plasma and leucoev tes produced by the 
injection into the blood of the donor of staphylo 
cocci in huge amounts This organism is used in 
all instances because the production of non 
specific antibodies is the desideratum Blood 
compatibility is of the utmost importance, and m 
default of a donor from the same group a univer- 
sal donor must be employed Four hours after 
the injection of the donor, when theoretically the 
bactencidal power is at its height, transfusion is 
done The method is impractical for general use 
at present, but the cures in some instances have 
been dramatic enough to warrant its earnest con 
sideration 

Aside from transfusion, aside from occasional 
surgery, aside from the purely local treatment of 
purely local lesions, aside from the occasional re 
moval of debris from a patulous cervix and bleed 
ing uterus, the treatment of puerperal and post 


abortal infection is limited to symptomatic meas 
ures These patients are hospitalired, in airy, sun 
shiny rooms, under the care of competent nurses 
They are spared every exertion, including the 
nursing of their babies They are given an abun 
dance of nounshing foods, including solids, and 
they are given fluids by every possible means, in 
eluding proctoclysis, hypodermoclysis and infu 
Sion Extreme pyTcxia is controlled by ice caps, 
cold sponges and rectal irrigations, seldom by 
antipy reties and nev cr by baths Sleep is secured 
at any cost, and pam is relieved by hot and cold 
applications and by opiates when necessary The 
bowels are kept open by gently given enemata 
and occasional laxatives lympanites is relieved 
by rectal tubes or by hot stup« The dianhcea 
frequently present aids in ridding the system of 
toxins, but if it proves too exhausting, it must be 
controllcdby ordinary measures If vomitingisa 
distressing feature, gastric lavage should be era 
ployed as often as necessary, and the Levnn or 
Rehfus tube should be left in place for the admin- 
istration of fluids Drugs are given only on defi 
mte indications, and alcohol has no place m the 
treatment 

These simple measures, all of them adapted to 
helping the w oman fight her own battle, giv e more 
uniformly good results than any surgery, any 
local manipulations or any specific treatment, for 
m puerperal infection the patient must create her 
own immuniiy , the physiaan can merely stand bv 
to aid her when she demands help There is no 
specific treatment for this disease, and his rfile m 
It, as Williams aptly puls it, is one of therapeutic 
nihilism E\ cry method y lelds a certain percent 
age of cures, but one must bew are of interpreting 
a chronological s-quence of events as a causative 
sequence Some patients w ill get well, others will 
die, no matter what wc do but the chances of 
both groups will be matcnally improved if we re 
/ram from meddlesome interference There are 
many complications of pregnancy in which the 
advice of Tristram Shandy might well be followed, 
“Stay thy obstetric hand, return it safe to thy 
bosom to keep it warm,” but none m which it is 
more applicable than in puerperal infection, whose 
fearful loll of life and health is increased in direct 
proportion to the active measures employ ed mils 
treatment 
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CANCER CLINICS 

T he discovery of the cause of cancer is 
being earnestly sought today m well 
equipped laboratories throughout the 
world by investigators thorough]> trained in 
all of the related branches of science It will 
be indeed surprising if important additions to 
our knowledge of the nature of this disease do 
not result 

In the meantime, however, cancer takes 
annually a larger and larger toll of our adult 
population, and that in spite of the facts that 
ha\e already been disco\ered, for medical 
science has already amply demonstrated its 
ability to obtain lasting cures of cancer by 
surgery and by radiation, if only this treat- 
ment can be applied in the early and local 
stages of the disease 

Investigations of the cause of cancer must 
be supported generously and continuously, in 
the confident expectation that increased 
knowledge will give us additional measures 
for the prevention and cure of the disease 
Even at the present time, however, mudi may 
be done by public education and by the pro- 
vision of more adequate service for cancer 


patients, to make the resources of modern 
medicine available and effective in the earl> 
and curable stages of the disease 

The plan for the organization of cancer 
services and cancer clinics in general hospi- 
tals throughout the country, which is de- 
scribed in the report of the Committee of the 
American College of Surgeons on the Treat- 
ment of Malignant Diseases, which appears 
in this issue (pages 570-574), marks a definite 
step forward in providing more adequate 
service for cancer patients This project has 
the support of the directors of the American 
Society for the Control of Cancer, as well as 
of the Regents of the American College of 
Surgeons, and already special clinics of this 
nature are proving their value in the com- 
munities in which the> have been already 
put in operation A wider development of 
these clinics, co-ordinated as the> will be 
through the College of Surgeons, can not fail 
to contribute greatly to the early diagnosis 
and the adequate treatment of cancer, with 
the resources now at hand, and thus aid in 
diminishing the unnecessanlj high mortality 
of this disease Robert B Greenough 

THE INCREASING INCIDENCE 
OF FRACTURES 

AS the industrial plants multiply in our 
y 4 -\ country, an increasing number of 
workers is exposed to injury Al- 
though many “safet> -first” methods and 
precautions have been introduced to lower 
the madence of accidents, they never can be 
oimpletely eliminated, and the human ele- 
ment of carelessness does much to counter- 
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act these efforts Ihc rapidl> increasing use 
of m'lchmerj m the fields and in the farm- 
jard likewise has exposed an t\ er increasing 
number of agricultural workers to hazards 
The automobile is responsible for more than 
35,000 deaths annuallj in the United States, 
and man\ times that number arc injured 
Man> of these injuries arc fractures, and it 
has been estimated that our population sus- 
tains, from all causes, in the neighborhood of 
500 000 fractures each }car 

Twentj fnejearsago interest in the treat- 
ment of fractures was probabl) at its lowest 
ebb owing to the fact that the results ob 
tamed in abdominal surgera , following the 
full dcNelopment of aseptic methods, soo\er 
shadowed all other branches of sufgcr> that 
the hospitals were filled witli patients for 
abdominal operations There were too few 
beds aaailable for patients with fractures, and 
thc> were treated chicflj as outpatients 
Now that these then considered brilliant 
and unusual results in abdominal surger> arc 
toda\ reg ircled as usual, the profession is 
taking increased interest m the orrlinarj 
conditions, and fractures, witli thtir man> 
inti. resting mechanical and ph) siological prob 
lems arc coming into their daj 

Ihc countr> wide building of new hospi 
tals and the enlarging of the older institutions 
has provided a great number of beds, and 
this has led to the establishment of wards 
with excellent facilities for treating fractures 
m man> of the larger hospitals The lesson 
learned in the \\ar, that fncturcs arc best 
handled cit vtassc with a trained personnel, 
is slowlj bearing fruit It is not onl> in the 
large hospitals m the large centers that the 
problem of fractures is a live one, but smaller 
hospitals m rural communities have been 
called on to take care of an increasing number 
of fractures, man> of them of a severe and 
complicated nature 


The American Jfcdical Association sensed 
this increased interest in fractures, and 
several >ears ago appointed a fracture com 
nuttcc This group has had, at the >earlj 
meetings of the Association, practical dem 
onstrations of the care of fractures, and the 
demonstrations have been well attended The 
Amencan College of Surgeons also has a well 
organized committee on fractures, and this 
committee is al-^j activcl) concerned m 
promulgating and stimulating an interest m 
fractures, and in doing all in its power to 
improve their treatment 
Undergraduate curricula arc neccssanlj 
limited, and wath the great mass of new facts 
and lessons to be learned that have accumu 
lated in medicine, educators have been m a 
dilemma as to how much the) should require 
of the slmlcnt It has been ncccssar) to cut 
down the time allotted to the v anous branches, 
and that set aside for the stud) of frac 
turos and their treatment has suffered along 
with others The committee on fractures of 
the American College of Surgeons is calling 
attention to the nccessit) of spending those 
few hours to the best advantage It urges 
that a well planned anil comprehensive pro 
gram of teaching the mechanical and ph) 
siological principles of treatment that ma) 
be applicel more or less to all fractures, be 
established The details of the diagnostic 
and pathological aspects, and the treatment 
of the different t)pcs of fractures are well 
outlined in man) of the standard textbooks 
The numerous lawsuits that occur drive 
home the fact that m no other class of surger) 
IS It more necessary to call for competent 
consultation in severe or unusual cases Bad 
results, due to shortening of legs, limitation 
of motion of joints, and so forth, stand as a 
lasting discredit to surger), and the lait) are 
not slow to take note of them Roentgeno 
grams or fluoroscopic examination, as a check 
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on the course of treatment, should be freelj 
used Constant supervision of apparatus 
and careful attention to all the many details 
of treatment are necessary The care of 
fractures is a real responsihilitj 
There can be no hard and fast rule as to 
whether the closed or the open method of 
treatment should be used Some surgeons 
will use the open method, others, the closed, 
and this will vary for the same tjpe of frac- 
ture Dr Charles L Scudder, of Boston, 
chairman of the committee on fractures of 
the American College of Surgeons, m one of 
his addresses, said that the method used for 
any gi\en fracture should be the one that 
would give the best result This is certainl> a 
ground on which all may stand, but it docs 
not take much imagination to realize the 
arguments and qualifications that may start 
from that base For the same fracture, the 
method NVill often vary with the experience of 
the surgeon, with his equipment and sur- 
roundings, and with the patient 

MelmnS Henderson 

SURGERY, RADIUM, OR A COM- 
BINATION OF BOTH IN THE 
TREATMENT OF CANCER 

T he studies of Forssell' based on a Urge 
senes of cases and followed up for 15 
years gives \aluable help in the selec- 
tion of cases for treatment He reports 102 
superficial cancers of the face, all of which 
were examined at least tivice, in 1918 and 
1923, at least 5 >ears following the final treat- 
ment Of the 102 cases given the entire treat- 
ment, the percentage of cure was 95 while of 
105 infiltrating tumors only 51 per cent were 
cured It was found that the percentage of 
cure was about the same for all age penods, as 
regards the superficial tumors, but became 
less with increased age with the infiltrating 

*AcU Radiol 1928 Sup ii 


tumors Comparing cases operated upon with 
those treated by radium it was found that the 
prognosis of postoperative recurrence with 
infiltrating cases was highl> unfavorable On 
the other hand, none of the infiltrating cancers 
of the lip with inoperable glandular metas- 
tasis was healed through radiotheripj alone 
Hence, Forssell advocates the operative re- 
moval of regional metastasis at the time such 
patients appear for treatment, and believ’^es 
that the combination of operative and radium 
treatment giv es the best results He does not 
consider excision of the glands necessaiy in 
the absence of clinical demonstrable metas- 
tasis He quotes the paper of Njstrom read 
before the Swedish Cancer Societ>, Stock- 
holm, 1922, which covers a studj of 10.000 
cases of cancer followed from 5 to 7 jears 
This material includes 241 cases of hp cancer 
which he states also plainl> show the superi- 
onty of surgical or combined surgical and 
radiation treatment with regional glandular 
metastasis None of the lip cases with metas- 
tasis was lastingly healed by radium therapy 
alone 

The results as concerns cancer of the mouth 
are based on a paper by Berven,' who re- 
ported 244 cases, some treated by radio- 
therapy alone, others b> surgery and radio- 
therapy combined A tabulation of results 
shows that 31 per cent of cases without 
glandular metastasis treated b> radium alone 
remained free from s>mptoms 5 >ears or more 
while 65 per cent remained well followang 
surgery and radium, v\ith metastasis none 
remained n ell with radium treatment alone, but 
60 per cent treated by the combined method 
w ere sj mptom free 

In operable cases of cancer of the tongue he 
states that radiotherap> alone gave 60 per 
cent healing ov cr a fiv e > ear period w hilc com- 
bined therapy gave cvactlv the same per- 

*AcUR4<l>ot 192; ^ol viu 
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centage With metastasizing cancer of the 
tongue, hoi\e\tr, radiotherapy alone did 
not gne a single cure He believes that the 
results of combined therapj are decidedly 
superior to surgery alone m cancer of the 
mouth also that there can be no doubt as to 
the extent uhich combined healing has in 
creased the duration of cure 
The substitution of electrocoagulation for 
excision v. as used m too few cases to raal c any 
statement as regards its xalue as compared 
with excision In cancer affecting the lower 
jaw he IS skeptical about obtaining listing 
healing by radiological treatment alone can 
cer of the cheek, however, has remained 
healed without svmploms for $ vears and m 
a few cists for 10 vears 
In cancer of the cervix uteri ht states that 
the results are m ever* wiy equal to the per 
manenev of healing obtaine<l bv surgen 
The results of radium treatment in cases that 
are operable are twice as good as m moperabk 
cases this is of course, as would be expected 
Hebei eves that with cancer of the body of the 
uterus surgery seems to yield superior results 
over radiological treatment However, there 
are a considerable number of patients in 
whom operation is technically possible but 
they are m such poor general condition that 
surgical intervention seems contra indicated, 
ind m these healing by the use of radium alone 
IS frequently satisfactory For cancer of the 
bodv of the uterus the percentages of cure 
given js 17 5 per cent for radium alone and 
58 8 per cent for operation 
Forssell states that he trcils all cases of 
carcinoma of the breast by surgery whenever 
possible, but often surgery and radiothcr 
apy are combined All carcinomata of the 
digestive tract amenable to surgical inter 
vention are also operated upon A total num 
ber of 543 sarcomata were treated by radium 


or X*ray between 1910 and 1922 Exactly 
one-third were found free from the symptoms 
when re examined m 1925 These patients 
were divided into three groups the first 
group, 238, were primary tumors, while 154 
were recurrences following operation Of 238 
pnmary tumors, at least 148 were inoperable 
and of all the patients with pnmary tumors 
only 24 per cent remained free from symp- 
toms At least 31 more, however, belonged to 
the inoperable class Of the recurrent cases 
only j 8 of the total of 154, about 18 per cent, 
were free from sy mptoms ForsstU places the 
radiological healing of sarcoma at about 30 
pet cent In the second group of cases in which 
sutgerv and radiological treatment were com 
bincd the results were surprisingly good Of 
151 cases 95 were free from symptoms at the 
time his report was made fhe treatment m 
these cases consisted m radical operation 
followed, and in several cases preceded, by 
deep \ ray and radium treatment of the 
tumor md neighboring lymph ghnd areas 
Existing statistics concerning results of ex 
dusivclv surgical treatment show <a noticeably 
smaller percentage of healing He quotes 
Kuettner, who reported more than 550 cases 
with only 30 per cent of healing after 5 years’ 
observation 

Careful study giving the jietsonal ex 
pencncc and the results of statistical study of 
others would seem of great value m selecting 
the form of trcilment likely to give most 
satisfactory permanent results m the manage 
ment of this difficult form of disease Those 
who have vasitcd the Swedish Clinics must 
have been impressed by the earnestness and 
honest purpose so evident there as well as 
by their progressive spirit This sense of re 
Imbihly adds much to the value which one 
attaches to his estimate of any published 
work Martis B Tinker 






MASTER SURGEONS OF AMERICA 

JOHN MUNRO ELDER 

C OLONEL JOHN MONRO ELDER, C M G , B A , . 

Montreal February s, 1922. aftera Imgenng lUness m 
and much physical disabshty In his death the Can 
an honored member who throughout his life served his fel 
country nith zeal, energy . and marked ability 

Bom in the tonn of Huntingdon, in the Pronnee of ' 
received his early education in the high school of his on n tov,T 
the Faculty of Arts m McGill University, from nhich he 
tmction in t88i The folloning year was spent in acting 
Huntingdon Academy He entered the Faculty of Mediat 
notable not only as a student but as an athlete, he graduate 
the year of the Riel Rebellion m the dislnct of the Saskal 
after graduation he accepted the appointment of surgeon to 
son Artillery and accompanied that regiment m its etp 
rebellion 

On his return he commenced practice m his native tov.? 
into the cit> oi ITontreal He had not been long in tha 
offered a position m the Department of Anatomy m McGHi 
steadil> rose and m 1894 succeeded Dr Birkett in the pos’i 
strator In 1S96 be was appointed as lecturer in anatom^, 
surgical applied anatom> In the folioumg year he was de 
geon to the Montreal General Hospital, and n as given the £; 
strator m surgery by Professor F J Shepherd who had t 
abilities In 1898 on the death of Dr Kirkpatnckhewascs- 
of the hospital to fill the vacancy and thus became full tj: 
and an assistant professor in the chair of surgerj 

In both the hospital and the college he show ed himstC * 
of no mean abiht> His lectures were greatlj- apprecu e: , 
there was alnajs a full attendance, both at bis demotr,^ 
and at his class lectures m the UnivGrsit> He was a 
for he was not onl> a good athlete himaelf, but took 
athletic activities 

S^S 
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Throughout his life Colonel Llder mamtimed his militar> interest On his 
return from the North West he continued his connection ^\ith the Jfontreal 
Garrison Artiller> for many years, and on retiring was promoted to the rank of 
surgeon lieutenant colonel When the Great \\ ar brohe out and the formation of 
No 3 Canadian General Hospital was under consideration, Colonel Elder was 
the first to volunteer his services and was appointed officer in charge of the 
surgical diviaion with the rank, of lieutenant colonel The selection of officers for 
that division was largely his own, and the wisdom shown by him in its organiza 
tion was fully proved by the excellent work done by all its members Atthefront 
m the actual surgical work ol the hospital he took a most active part, and dunng 
a battle period when the work was heavy, he was frequently occupied m the 
operating room from early morning until a late hour at night At one of these 
pcrioda of strain w hile operating upon i suppurating gunshot w ound of the thigh 
he received a severe infection of the right forefinger, which was followed by serious 
illness and a protracted convalescence 

In November, 1917, on the retirement owing to illncss of the Commanding 
Officer General IJirkctt, Doctor Elder was promolcil to colonel and appointed hi> 
successor, and continued as such until Icbruary, 1918, when he received the 
appointment of consultant to the British \rmv with headquarters at Rouen 

In his service overseas Colonel Elder's exceptional surgical skill and valuable 
organizing power brought him "mention in dc»pa(chcs’’ by Field Marsha! Sir 
Douglas Haig I ater on in further recognition of his sen ices he was created a 
( ompanion of the Order of St Michael and St George 

Colonel Elder during lus long service both m the Montreal General Hospital 
and as commanding ofiiccr in charge of the surgical division of No 3 Canadian 
General Ho‘;pitaI, was highly esteemed by his colleagues and greatly beloved by 
his patients He was an able diagnostician and his long training m anatomy gave 
him confidence and dexterity in his work He kept well abreast of the times and 
made many contributions to the literature of surgery Ills untimely removal 
was deeply mourned by all his confreres, and bv all who had thcplca'^urcof work 
ing under him \ T Bazin 
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OLD MASTERPIECES IN SURGERY 

ALFRED BROWN, M D , F \ C S , Ouaha 


THC SURGER\ OF FILTER VAN lORI EST 


W ITH the crusades the interest m, and devel- 
opment of, medicine and surgery uere reborn 
on the continent of Europe and one by one 
the various countries, beginning with Italy and 
France, dev eloped universities m which medicine was 
taught, anatomy was developed and from it surgery 
arose, until by the fifteenth and early sixteenth cen- 
turies medicme and surgery were spread over the 
continent and many countries were furnishing well 
Known and well thought of men to the healing art 
One country , however, seemed to let all this progress 
pass by Holland, now a progressive country, ap 
peared then to be oblivious to what was going on 
around her and save for Jean de St Armsnd, who 
flourished in the thirteenth century, famished no 
medical men worthy of note until the sixteenth cen- 
tury was well along 

The reason for this must besought in the economic 
and political condition of the country The provinces 
of the Netherlands during the fourteenth and fif 
teenth centuries were subject first to the House of 
Burgundy and later to the House of Hapsburg until 
in the sixteenth century they became subject to 
Spain The provinces especially the northern ones, 
joined in the Reformation and this protestant up- 
rising Philip II of Spam endeavored to subdue by 
force of arms The Netherlands thus had had no 
autonomy and had been neglected SO far as Us ad 
vancement along cultural lines was concerned, by its 
foreign rulers Consequently the medical men had 
to be educated m other countries and those worthy 
of promise found the opportumties so much greater 
elsewhere that they remainedaway from tbcir native 
land and their success if any accrued, was accredited 
to the country of their choice 

Under the championship of William of Orange 
conditions began to improie somewhat The revolt 
against Spanish domination succeeded and Holland 
began to assume some autonomy In addition to the 
houses of refuge for lepers a Umv ersity for the leach 
ing of medicme v\as founded at Leyden in 1575 and 
the Netherlands took its place as one of the pro 
gressive countries n learning on the Continent of 
i urope 

One of the most prominent of the Dutch physi 
cians of the sixteenth centurv was Tietcr Van 
1 orecst or Petrus Forestus who has been given the 
name of the Dutch Hippocrates ’ He was boro at 


AlKmaar, a little town north of Amsterdam, in 1522 
and being the scion of a medical family his duty 
apparently was to join the same profession His 
first studies w ere undertaken at Louv am and having 
finished there he began to travel to other Universi 
ties in Ferrara, Venice, Padua, and B ologna w here he 
received his doctorate Not yet satisfied he went to 
Rome and Pans to find what he could there Appar- 
ently he did not neglect his opportunities for he 
became friendly w ith the great men in medicine In 
Padua be knew VesaUus and m Pans he worked with 
Gwdo Gmdi and Jacobus Sylvius This travel and 
study occupied him until 1546 when he made his 
decision to return, to Alkroaar and enter into prac 
tice His reputation and practice grew rapidly and 
m I5S7 he was called (0 Delft as city physician 
About this time he began to collect his “observa 
tions” and put them down, with the idea of future 
publication, which was carried to fruition m 1589 
when the first volume of two books appeared Then 
they followed rapidly until by 1597, the year of bis 
death, twentv seven books of Ohmo/ipnum et fura 
lionum medicinaUum had appeared to be followed by 
five posthumous books, making a collection of thirty- 
two in all His first publication m 1583 had nothing 
to do with his observations but dealt with the exami 
nation of unne After his death his works were pub 
hshed frequently as the so called Opera Omnta and 
the publication of 1633 comprises four large folio 
Volume^ 

Van Foreest wrote the usual medicme of his day 
He was evidently well schooled knew the ancient 
languages and literature, and, though not remark 
able for anything new , his work is an excellent repre- 
sentation of clear and careful observation, well ex- 
pressed m understandable terms 

The interesting point about Van Foreest, if one 
can draw conclusions from actions and so judge char 
ncter, is his conservatism A friend of the great men 
in foreign lands and with opportunities there to do 
much, be nevertheless determined to go borne to 
Alkmaar and practise Later m 1575 when the Uni 
\ersity at Leyden was founded he was asked to 
become Us professor of medicme He went so far as 
to go to the opening and make an address but could 
not sec his way clear to accept the professorship 
The university was mote or less of a chance — Delft 
was sure So he went back to Delft to live and prac- 
tixe for thirty eight y ears and then went home to his 
birthplace where he died m 1597 
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SURGERY, GINECOLOGY AND OBSTETRICS 


REVIEWS or NEW BOOKS 


O F muth Jonger naveJenglh than ti)tra\ioIeC 
radiation and>et much shorter than thesoft 
est \ rays, the Ciretu or borderline, ra>s 
constitute an important field for special insestiga 
tion and probable value in clinical medianeandsur 
gerj Doctor Duci>.> s book* is a commendable 
exposition of the evolution of superficial roentgen 
therapv out of which grew the search for, and the 
discoven of the Orem ravs, the name selected 
bv Buckv for this particular range of radiation 
The zone m (]uestion verges on the border of the 
utilizabic and ciinicall> emploved roentgen nave 
length 

1 he section on the phi sical foundations of Crenz 
rav therapv is written bj I’rof O Glasscr of Cleve 
land aformercollaboratoroftheauthor Nalurall> 
radiation of such feeble penetrating power finds its 
greatest and most obvious useful field of application 
in diseases of the skin Icchnifiue chninlsvmptoms 
associated with the treatment and dangers arc all 
discussed as well a» some applications of this new 
rav in internal diseases such as arlhntis asthma, 
pertussis and persistent thvmus 1 xophthalmic 
goiter and Hodgkins disease arc recognued ns 
contra indications 

The introduction of these new rajs into therapj 
has caused considerable more or less acrimonious dis 
cushion but It IS the opinion of jour reviewer that 
certain definite helpful indications will result as time 
and etpenence bring better judgment 

JauesT Case 


T he book 6<i/l MuddcrDirwe Is offered b> Beilm 
as a practical aid to those in need of a working 
basis for the roentgen diagnosis of gall bladder 
disease The work consists of a brief chapter on 
embrjotogj and anatomj some remarks on the 
function of the gall bladder and a few brief para 
graphs regarding pathologv of the gall bladder and 
associated organs Then follows a dcscnptioti of the 
technique of cholecvstographj bj the oral method, 
which the author prefers and considers >ci> reliable 
A large collection of well reproduced roentgenograms 
of the gall bladder region m connection with 
cholecystography and its difTerential diagnosis is 
given 

Of great interest, because of its rantj is one case 
reported of left sided cholelithiasis with complete 
transposition of the viscera To the reviewers 
knowledge this is the first time sucb a ^agnosis has 
been made since shortly after igoo, when the late 
Carl Beck, of New Ti ork, made such a roentgen find 
mg Ills case was proved b> operation 


■CiEvz ItVvTnzSAPy fiy GusUv Hgcky Vi O Wilk mitnbatiMii 
by Of Olto Clasicf (sil Dr OIca llichcr Sf«nb«i>Kr Tran<bte(l by 
Waller Jamtj Hifchman MD Ntw Vork Ibe MumiUan taimpuy 


T ubliibisf Company igig 


ifest of the cases reported by the author h 
been proved by operation, so that the book supf 
a valuable atlas of proved cases which should be 
tremefv useful for reference purposes 

Jaues T Cas 


T N the second revised edition of his book * Kopet 
^ has added a very valuable chapter on laborat 
aids to otologicol diagnosis and a final chapter wj 
covers clinical cases illustrating points m the tei 
a material aid in associating pathological fln^ 
with clinical history 

Basing his ciassmeadon of ear diseases on patl 
ogy he gives the following (i) catarrhs (produ 
mechanically), (j) inflammations (bacterial 
origin) and (j) general conditions By geni 
conditions is meant that group of constitutional 
eases which may present focal mani/estatic 
These invlude acoustic neuritis and otosclerosis 
chapter on the vanous clinical (vpesof snastoidit 
especially « el) w n 1 1 en an d the opcrativ c findings 
case histones are presented at the game ti 
Photomicrographs accompany each patholog 
typv and a great manv of the cases have been 
served nnor to operation 

Dr Kopelzky does not believe in the prim 
blood clot closure for mastoid wounds but prefei 
secondary closure some days later, after the ti 
panum is do and the posterior wound is begtan 
to granulate 

1 he text does not carry a detailed account of 
functional testing of the labyrinth although r 
taken up in a general way Thecbffcrential diagn 
of laby nnlhme disease is discussed fully although 
author states that it is impossible to distinguis 
serous from a purulent labynnthilis, (he diagn 
should be made on the clinical histoo 

A good bibliography accompanies each chaptei 

As the name implies the text is devoted tootolc 
surgery and the author has purposely left out m< 
ods of examination and treatment other tl 
sunncai The book is a ready reference for surg 
procedures on the ear and contains a great deal m 
on pathology than is ordinarily found in a textbi 
of otology JoiLV F Deu-i 


pORTV FOUR years after its first appearance 
*■ EientetitJ of Suriical Diagnosis by Sir Alf 
Pearce Gould* tmpears m its seventh edition revi 
by Enc Pearce Gould The author stresses the pc 
that with the exception of the diagnostic use 
\ rays the progress of Surgery since this book v 
farst published has done little to provide short c 
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to the diagnosis of surgical affections, and that 
accuracy and confidence in diagnosis are stiff to be 
attained onlj bv methodical and complete examina- 
tion Because ol this viewpoint the mctnod of 
handling the subject matter resemblesin Us thorough 
nes& our best texts in the field of internal mediane 
rather than those in surgerv The subiect matter is 
treatedin an authontative fashion disclosing author’s 


intimate workable knonledge of the subject at hand 
The excellence and directness of the style deserves 
particular attention m an era when quantitj rather 
than qu^ity prevails While not as extensive as 
monographic treatises, this volume just because of 
Us compactness commends itself particularly to the 
student, the interne, and the general practitioner 
George HAirzEJv 


BOOKS RECEIV^ED 


Books received are acknow!edi,'*d m this department, 
and such acknoisicdgment must be regarded as a sufficient 
return for the courtesy of the sender Se’ections wiH be 
made for review m the interests of our readers and as 
space permits 

Medical and Sctpoical \£ar Booz, pH\srcr\ » HOi 
piTAt or Ilattsbupok \ol nigh's Plattsburgh, brew 
\ ork The W lUiam H Miner Foundation, rpjo 
\v\vAL Rti'Ri^Toe Ttm Rei’ort's of Tire ConNcri ov 
PlfARitACY AND CllEUIStTY OF THE AitERICAN MeOICAL 

Association for rorg wini tke Comments That Have 
\ereabeo I THE Journal Chicago \merican Mcdicvl 
\ssoctatun, 1930 

Kandboov. or THE Vaccine Treatment of Chro ic 
R uEimATic Diseases B> H Warren Crowe, D M , B Ch 
(Oton ) MRCb, I RCP Ne^ \ork and London 
Oxford University Prc<s 1530 
PnvsiOLOGiE Patholooequi. CuiRioiCALE, Inflamua 
tiONS Effect des Traumatismes IUparatiov ofs 
Plates Greffes Maiawes des 0 ^, des Articulations, 
OSS Vaisseaix et des Verfs B> R Leriche and A 
Poliuard Pans hlasson et Cie 1030 
Die IVECiisELBtrieatrscEv rimcoEN get TtBeRLt< 

tOSEERMUSRLNO IT'D DFS GENERATI0N!,\01tCvrN0EN lU 

vvEiBUCHEN Oroamsmus B> Dr Joachim Granzow 
Berlin S Karger rg^o 

MaNLAL of PmVSIULOOV, fop studs Ts VN*D PRVtTI 

TiONERS) By H Willoughby Lyle, M D , B S (Lonu ) 
F R C S {Fng ) and Dav id de bouza, M D D Sc tLond ) 
FRCP {Load} sd cd Nar \ ork and London Oxford 
University Pre^s, igjo 

Doctor and Patient Thl Rel vitonsbip of the Pnvsi 
ciwtdMen ANTilNSTirunONa By Francis We’d Peabody, 
M D New York The Macmillan Companv, igjo 
Elements OF PsvchouxjY for Nt/SSES By Rev James 
francis Barrett Introduction by Dr James J Walsh Mil 
waukee Wi-uonsin The Bruce FubhshtngGjmpany tgjo 
Lv Pratique CniRUsnc ALE Illcstsee Fasc xvt By 
Metor Pauchet Pans G Doin i Cie 1930 
Cisewvtizzazion:, Pkivo Trevti nvio Della Teoria 
VANG riETTiANA B> \ Pellegrini Bologna CappcHi, igzo 
Congenital Club Foot (Taufxs lquinovards' By 
E P B''oci man, it Chir FRCS New \ork Wdliam 
W ood and Company 1930 

Chronic Nasal Sinusitis By Patrick Watson Wdliams 
Newkork William Wood and Company, 1930 
Handbuch dek Urolooie Edited by A v Lichten 
berg, F Vollcker, H W ildboli \ ol v Spczielle Urologie 
III Berlin jubus Sponger rgiS 
Borns Tapes Patholocv, anti Management By 
George T Pack B S D and A Hobson Dava, B S , 
M D Philadelphia and London J B Lippincott Com 
pany 1030 

The Behavtor of the Newporn Infant By Karl 
Chapman Pratt, Ph D , Amalie Kraushaar Xefson Pb D , 


Kuo Hua Sun, Ph D Supervi'ed by Albert Paul W'eiss 
Ph D , and Andrews Rogers, M D Columbus, Ohio The 
Ohio State University Press 1030 

BiOLOCU \ pATOLOefA DE LA MujER, TrATADO DE 
Ol sTETRiciA Y GivEcoLoefA Bv Joscf Kalban and Lud- 
wig Seitz Tiranslatt-d by Joarjuln Vunez Gnmaldos with 
the collaboration of Dr D Arcadio Sanchez Ldpez Tomo 
i> Madrid 1930 

■kuEBicvA Pdclet Medtcai Dictiosarv, Covtaim o 

THE PRONUNCUriOV AVO DEFINITION OP THE PrIN 

upAL Term? Used iv Medicine, Surgery, DEvrisrEv 
Veterinary Medicine Nursing and Kindred SaEVCEs, 
WITH OVER 60 FXTESSrtP TABLES Edited bv W \ 
Newman Dorland, \ M , M D 14th cd rev Philadelpbu 
and London W’ B Saunders Company, 1930 

V Text Book op Materia Memca for Nurses By 
George P Paul, MD, CPH (Harvard) 6th rev ed 
Philadelphia and London W B ‘launders Company 1930 
Studies in Ethics for Nurses By Charlotte A Aikens, 
R N 3d rev ed Philadelphia and London W B 
Saunders Companv 1930 

Applied Bacterioloov for Nurses By Charles 
Frederick Bolduan M V 6th ed rev Philadelpbu and 
London W' B Saunders Company, 1930 
pROsTHEtir Dentistry, an Encvclopeoia or Full and 
PART iALDENTUREppOsTHEais Bv Ira C NichoU, D D S 
with collaborators St Louis C V Mosby Company, 1930 
The Long Tree, Arount) toe World with Camera 
AMD Rjple B) Richard L Sutton, M D , Sc D , LL D , 
r fLS fkdin ), and by Richard L Sutton. Jr AM, 
B Sc , M D St Louis The C V Mosby Company 1930 
CONOCxyoCAL IWECTlOV IV THE Male By Abr L 
Wolbarst M D ad rev ed St Louis The C V Mosbv 
Company, 1930 

The Edvwn Smito Surgical PAPiRus, published in 
pACsiintB AND Hieroulyphic Transliteration mTU 
Translation and CoiotETAFv By James Henry Breast 
ed \oIs 1 and a Chicago The University of Chicago 
Press, 194O 

Diathermy JfEorcAL and Surgical ij Oto Lakyncol 
OCA By Dan McKenzie, M D F R C S E New "i ork 
The Macmiilan Company , 1930 
Dosage Tables for Roentcen Therapy By Ptof 
Fnednch Volu lA>ndon Ovford University Press, igto 
Aphasia ln Children By Alex W’ G Lwmg. il A 
Ph D . with an Introduction by E D Adrian, M D ’ 
rPCP FRS London Oxford University Press, 1950 
PR-ACnCAL hllOmFEKY POR NURSES By Bethel Solo 
mons MD.FRCPI.MRIA New \orfc and London 
Oxford University Press 1930 
OuiXfVE XK OnsTETEfes POR Nlkscs By F W Rice 
MD St Louis The C V Mosby Company 1930 
A Text Book of Histolocv By Harv ey Ernest 
Jordan A M , Ph D New \ork and London D Apple 
ton and Companv , 1930 
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ORG*\mZATION 01 SERVICE TOR THE DIAGNOSIS AND 
TREATMENT OE CANCER 

Recoumenpcd nv the CoMsnrrrr* ov xiid TRriTJirsT of MvLrcwvr Disr\SES 
Americxs CoLUcr or StRCfOss 


C linical rcM^irch on cancer hxs engaged 
the ictnitics of committees of the American 
College of Surgeons for the past eight) cars 
The direct relation which the College hears to the 
surgeons and hospitals of the continent makes pos* 
sible the as‘>cmbling of a mass of opinion and et 
pcriencc such as w ill eacced the experience of an) 
one man and will allow of scientific contributions 
to our knowledge of cancer that can be obtained 
in no other waj The co-operation of the Depart 
ment of Clinical Research of the College wath the 
Department of Hospital Activities makes it pos 
sible for the results of the studies (o he made im 
mediatelv available for the hospitals and for con 
tributions from the hospitals to be increased The 
Registrv of Rone Sarcoma has assembled 1,150 
cases of bone tumors that have been studied l>> 
the members of the Committee and notable 
) publications have been issued Ihe Commilltc 
' on the Treatment of Malignant Diseases has 
studied cancer of the cervix through some i,"*©© 
case records from twenty two dilTcrcnt hospitals 
and has published five jear end results Similar 
reports on cancer of (he breast have been made, 
and these and other subjects arc still under in 
vestigation 

An amplification of this program of the College 
consists not onlv in a continuation and extension 
of these studies, but also in making the present 
day knowledge of cancer immcdiaiel) available 
to the patient in the most efiective way through 
the supervision of the organization and admims 
(ration of cancer clinics in approved hospitals 
throughout the continent 
At a meeting of the College held m Chicago, 
October 17, 1929, the Board of Regents voted to 
undertake the promotion of better cancer service 
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throughout the continent and entrusted to the 
Committee on the Treatment of Malignant Dia 
eases the task of perfecting the details b) which 
this can he accomplished 

The rcsource-5 available for the diagnosis and 
treatment of cancer ca«cs at the present timem 
elude llie following organizations 
I Cancer institutes 
11 Cancer research laboratories 
Iff Cancer liospitals 
IV Cancer dimes m genera! hospitals— 

A Complete cancer clinics, 

R Diagnostic cancer dimes 
It IS the fourth type of service which the Com 
miticeon the rrcatmcnl of Malignant Diseases 
believes to be the most efTcclnc method immedi 
atcly available for improving the treatment of 
cancer throughout the continent and for dimmish 
ing Its present mortalitv 
\\hilc conditions differ markcdl) in different 
portions of this country as to the resources avail 
able for the diagnosis and treatment of cancer 
eases, ji js certain that for many years to come 
the vast majority of cases of cancer in this coun 
try Will be dependent upon the general practi 
lioncr, not only for the primary diagnosis of 
cancer but for iht subsequent treatment of the 
disease as well IVith our present resources of 
surgery and radiation the maionty of eases of 
earlv local cancer can he cured whereis (head 
vanced eases can receive no more than palliative 
treatment 

I CVNCPR IVsTtriTTFS 

A cancer institute is an organization equipped 
with hospitals and hhoraiories especially organ 
izcd and conducted for carrying on research in 
relation to the nature of cancer and its diagnosis 
and treatment, as well as for the clinical diagnosis 
atwl treatment of actual cancer cases Examples 
of institutions of this nature arc Memorial Hos 
pital, Nev \ork, New \ork State Institute for 
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the Study of Malignant Diseases, Buffalo, hos- 
pitals and laboratories of the Cancer Commission 
of Harvard Uni\ersit>, Boston, Barnard Free 
Skin and Cancer Hospital, St Louis, and Radium 
Institute, Montreal Institutes of this nature re- 
quire very considerable endoivments or such gen- 
erous annual appropriations as can be obtained 
usually only from the state or national govern- 
ment They are undoubtedly the most effective 
method of dealing viith the cancer problem but 
their cost is such that their number will inevitably 
be somewhat restricted 

n CANCER RESEARCH LABORATORIES 

Laboratories devoted to the study of cancer 
also exist in a number of medical centers m this 
country and abroad The Cancer Research 
Laboratory of Columbia University, formerly the 
Crocker Fund, in New York, the Rockefeller 
Institute in New York, and the Otho S A 
Sprague Memorial Institute m Chicago are ex- 
amples of institutions of this character, and the> 
again are dependent on large endowments and 
devote themselves to the investigation of cancer 
by experimental methods with a view to obtain- 
ing knowledge m regard to the nature of the dis- 
ease Research of this character is of the greatest 
importance in contributing to a better control 
of the disease than is available at the present 
time, but It is only after a long period of experi- 
mentation that the results obtained m the labor- 
atories can be made effective in the actual treat- 
ment of the disease in human beings 

III CANCER HOSPITVLS 

Hospitals organized and equipped for the diag- 
nosis and treatment of cancer cases have been 
estabhshed in a number of places in this country 
Such orgamzations again require \er> considerable 
finanaal support either by endowment or by an- 
nual appropriation Hospitals of this nature may 
be supported bv the state departments of public 
health, as m Massachusetts, by state universities, 
as in the Cancer Institute of the University of 
Minnesota, or partly b> endowment and partly by 
annual subscription, as in the case of those or- 
gamzed under private enterprise Institutions of 
this nature are coming into existence as special 
departments of existing hospitals in man) places 

n CANCER CLINICS IN GENERAL HOSPITALS 

Where funds sufficient for the maintenance 
of cancer institutes, research laboratories, or 
special cancer hospitals are not available, the 
demand for improv ed service for cancer cases has 
resulted in the organization of special cancer 


clmics m existing general hospitals and of cancer 
diagnostic clinics in many places m the country 
in past few years The reason for the organiza- 
tion of these special cancer clinics is pnmani) the 
fact that the field of cancer diagnosis and cancer 
treatment has dev eloped so widely m the past few 
jears that only bv the organization of a group 
of representatives of the different departments of 
the hospital can the full resources available at the 
prei>ent day for the treatment of cancer be made 
accessible to the individual patient Many gen- 
eral hospitals are equipped with the material and 
apparatus needed for the treatment of cancer, 
including high voltage X-ray and a sufficient 
amount of radium, but a separate organization 
is required to make this equipment available for 
the cancer patient and to secure the necessary 
consultation and co operation from the different 
members of the hospital staff who are interested 
and competent in this field 

A A complete cancer clinic m a general hos- 
pital requires 

1 Organization of a staff of specialists 

2 Adequate diagnostic and therapeutic facili- 

ties 

3 Adequate record system 

4 Clerical assistants 

5 Social service workers 

The movement for the organization of such a 
clinic may originate within the hospital, it mav 
be developed in response to the demand of the 
local medical profession for improved service in 
regard to cancer cases, or it may be promoted by 
such national organizations as the American Col- 
lege of Surgeons and the American Society for the 
Control of Cancer However it originates, such a 
clinic, if organized in accordance with these gen- 
eral principles, may be made a part of the co- 
ordinated system of cancer clinics m which the 
American College of Surgeons is interested and to 
which the College stands ready to give its assist- 
ance and general supervision 

In a large general hospital a cancer clinic of 
this nature should occupy an intermediate posi- 
tion between the out-patient department and the 
house service Tumor cases presenting themselv es 
in any one of the different out-patient depart- 
ments should be referred to this dime for study, 
consultation, and advice in regard to treatment 
Tumor cases in the wards of the hospital should 
be similarly referred for advice in regard to treat- 
ment Certain special technical types of treat- 
ment, vvhether operative or radiological, should be 
earned out by members of the cancer clinic staff, 
but for the proper education of the house officers 
and junior surgeons, operative measures of a 
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routine character may be entrusted, under super* 
vision, to the regular service of the hospital In 
any case, on discharge from the hospital it should 
be obligatory that tumor cases be referred to the 
cancer clinic for periodic examination and con 
tinued follon up 

The additional expense involved in the miin 
tenance of such a clinic is immaterial, consisting 
chieflj of clerical and social service cost It in 
volves merel> a redistribution of the work of the 
hospital in such a way as to bring the cancer cases 
into the hands of those members of the staff most 
interested in this work and best equipped tocarrj 
It on 

StajJ The American College of Surgeons takes 
the stand that cancer is, m principle, a surgical 
problem, that the diagnosis and treatment of 
cancer should be recognized as a responsibilitj 
of the surgeon or radiologist who has had surgical 
training, that he should be qualified for this work 
b> experience m the surgical pathology of tumors 
and in the employment of radiation methods as 
ueJJ as surgerj for both the radical and palhaine 
treatment of canter, and that he should work in 
close CO operation and consultation with the n 
diologist m the use of\ ra> treatment 

Such a clinic should have the following staff 
The chief of the service should be a responsible 
member of the surgical ilepartmcnl prcferabl> 
a Fellow of the American College of Surgeons, 
and he should have associated uith him rep* 
resentatives of man> of the other departments of 
the hospital on the cancer clinic staff Koentgeno 
therapy and pathology arc the two <Iepartrncnts 
which, with surgery, are most conctrned mihis 
work, but representatives of the special depart 
ments of the hospital should include mlcrml 
medicine, ophthalmology, otorhinolaryngology, 
gynecology, genitourinary surgery and dot 
matology, and in some cases the dentist, the 
neurological surgeon and the orthopedic surgeon 
may be included with advantage buch a group 
should work together in constant consultation m 
determining the plan of treatment to be followed 
in the individual cast and together should con 
sider the progress of the patient as he subsc 
quently returns periodically to the hospital for 
observation 

Clerical asstslants and social uorXer A clinit 
of this sort requires adequate clerical assistants 
for making and preserving records and, in many 
instances, the assistance of a social service worker 
to deal with ambulatory cases and assist in mam 
taming accurate follow up records 

Records Uniform methods for recording cancer 
cases Will be provided to the end that the data 


obtained m all of these cbnics may be made com 
pletc and comparable one with another in order 
that accurate statistics in regard to cancer cases 
may be made available in constantly increasing 
numbers Opportunity will be given through the 
College for periodic reports in regard to the con 
duct of these clinics, and ad v ice as to the details of 
organization of the clinic and its conduct will be 
av ailable from the office of the College in Chicago 

In general, i cancer clinic of this nature should 
be conducted in such a w ay that its services are 
available not only for charity patients but for 
those who are able to pav in jurt or in whole the 
customary hospital and professional fees To 
increase the educational value of this service, 
physicians in private practice should be cncour 
agtd to bring their patients to the clinic for con 
sultation, and in any case a report should be sent 
back to the nhysicnn m regard to every cose 
which he sends to the hospital Ifis co-operation 
should be secured and maintained m the sub- 
sequent periodic examination and treatment of 
the patient 

Inc ihagnosis of cancer m its early stages is 
extremely difficult and may be impossible with 
out an cxploratorv operation In order that the 
patient’s ivossibilitv of cure shall not be jeopard 
ized, such exploratory operations should be con 
ducted onlv under such conditions that the 
appropriate treatment, whether by surgery or by 
ruliation, may be carried out immediately when 
the diagnosis is established b\ the pathologist 
bv means of a frozen section 

Ihus the resources of the general hospital must 
lie made accessible for the carlv case of cancer as 
well as lor tliONC in which the diagnosis is more 
itadily established, and in availing himself of 
these resources the general practitioner wall have 
acted 10 the interest of his patient and provided 
him with all the resources available in medical 
science for the cure of cancer, to which every 
patient in the community, man or woman, may 
properly consider himself to be entitled When 
wc consider how little these rc>ources are no>v 
ulilizcxl for the vast majoritv of cancer cases, it 
IS not too much to hope that their wider emplov 
ment will bring a very material reduction in the 
mortality of this disease 

In summary, then the ideal organization of a 
complete canctr clinic in a general hospital in 
volvts the following considerations 

Sla£ There should be a chief of clinic as an 
executive officer, and there should be represenla 
lives of the following departments 

1 General surgery includmggynccology 

2 \ ray therapy experts 
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3 Radium therapy experts 

4 A pathologist skilled m tumor pathology 

5 An internist 

6 Representatives o{ the specialties, as fol- 
lows — gemto-unnary surgery, otorhmolaryngol- 
ogv, ophthalmology, dermatology, and neuro- 
logical surgery 

7 Record clerk, follow up system, and social 
service worker 

Material resources The material resources 
should include 

1 Instruments and laboratories for all general 
diagnostic methods, such as X-ray, blood chem- 
istry, biology, and various types of endoscopy 

2 Pathological laboratory service, including 
frozen section diagnosis convenient to the oper- 
ating room 

3 Beds and operating rooms for cases requiring 
diagnostic operative measures 

4 Adequate therapeutic service with X ray 
and radium 

Meetings Daily, weekly, or semi-weekly ses- 
sions of the clinic should be held in accordance 
with the size of the community served, and weekly 
or monthly conferences of the whole staff should 
be made a feature of the clinic exercises 

B Caficer diagnostic clinics In communities 
where all of the aforementioned resources arc not 
yet available, but where sufficient professional 
skill and resources can be obtained for a purely 
diagnostic consultation clinic service, such a group 
may beappro\ed by the Committee to function 
m CO operation with other cancer clinics until 
a more complete organization can be perfected 

Cancer diagnostic clinics may be organized m 
smaller communities where modern X-ray equip- 
ment and an adequate supply of radium is lack- 
ing The object in establishing such a chnic is to 
provide better diagnoses upon cancer patients, to 
furnish a group judgment concerning the proper 
means of therapv to be employed, and to educate 
the medical public concerning this important 
group of diseases Medical men m the community 
should be encouraged to bring patients to such a 
clinic, accompanied by a complete record of the 
history and physical examination \\ hen a diag- 
nosis shall ha\e been reached and a line of treat- 
ment suggested, the surgeon or physician will be 
free to contmue the care of his own patient as he 
may see fit 

The most important activity of such a clinic 
IS the conference held at least once a w eek These 
conferences may be earned on in one particular 
hospital or, if the local situation demands, upon 
alternate weeks at adjacent hospitals The con- 
ference permits a free exchange of ideas and 


eliminates the special bias of any one individual 
m dealing with a patient The diagnosis of cancer 
may be extremely difficult and the best judgments 
tendered ate bv groups of men interested in tUis 
subject At such a conference interesting patho- 
logical material mav be presented The members 
of the clinic and physicians in the community 
should be encouraged to present in the conference 
patients who have been previously seen and have 
been subjected to various forms of treatment 
The conference, therefore, becomes an important 
educational activity of the clinic 
The personnel for such a diagnostic dime is as 
follows (i) A director, preferably a surgeon chosen 
because of his powers of leadership, technical 
training, knowledge of the subject, and enthu- 
siasm, (2) one or more surgeons, (3) pathologist, 
(4) roentgenologist, (5) internist, (6) gynecolo- 
gist. (7) dermatologist, (8) urologist, and (9) 
gastro-enterologist 

Itmay not be possible to organize a staff on such 
an ample basis and men m other special fields, 
who have unusual interest in cancer, mav sup- 
plant some of those mentioned 
A consulting staff of specialists may be added 
to serxe as special consultants A secretary or 
social w orker should be the active clerical manager 
of the clmic Her duties comprise the making of 
records of the patients and the filing of these 
records at the clinic, the control of the follow-up 
of the patients presented through correspondence 
with the referring physician, and, m co-operation 
with the director, the preparation of the program 
for each of the regular conferences 
Women xolunleer workers from local cancer 
committees may be useful m carrying on some of 
the clerical work, and junior and senior medical 
students may, upon occasion, serve in a similar 
capacity 

Indigent patients should be referred for treat- 
ment to the hospital in which they originated 
In all other cases patients are returned, with 
diagnosis and recommendations, to the referring 
physician Such a co-operative effort is a first 
step which may eventually lead to a fully organ- 
ized cancer clinic with adequate therapeutic 
facilities The cancer diagnostic clinic will serve 
as an important educational influence among the 
medical men of the community , and cancer pa- 
tients will receive more accurate diagnoses and 
better treatment 

REIATIOV OF THE AMERICAN COLLEGE OF 
SURGEONS TO THE CANCER CLINICS 
The American College of Surgeons through 
Its Committee on the Treatment of Malignant 
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Viseases,Departmento! Chmca) Research, RiH co- 
operate njth the cancer clinics in the following 
respects 

It tmH furnish to men and hospitals desir- 
ing to form such clinics information as to the 
methods to be adopted m the organization of 
the clinics 

It will put the stamp of approial of the College 
on such clinics as conform to the standards of the 
College for such clinics 

It will furnish to the clinics samples of uni- 
form record blanks for the recording of their 
cases 

It will ask the clinics toco operate m furnishing 
data on their cases for a scientific stnd> of the 
results of treatment bj various methods This 
studj will be a continuation of the sludiestliat 
the Committee has been making during several 


>ears on data hmisbcd b^ a hmtted number ot 
selected climes 

It will furnish the clinics v ith an opportunity 
of discussing their administrative problems in a 
senes* of round table conferences at each of the 
annual Chnical Congresses of the College and at 
the sectional meetings of the College which are 
held throughout the country each year 
It will publish nnd distribute to the clinics the 
results of its studies, based on the data collected, 
after analysis by the Committee 
It will issue m the of the College from 

time to time articles dealing with theadministra 
live and scientific phases of the clinic work, and 
the proceedings of such round table conferences 
and symposiums as may beheld 
It will co-optrate with the clinics m such other 
wavs as may be to their advantage 



CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

Merritte\\ Ireland, Washington, /’wirfcrt/ C Jeff MiitER, New Orleans, £/<<:/ 

Franeus H Martin, Chicago, Dtreclor General 


PHILADELPHIA EXECUTI\E COMMITTEE 


E L Euvson, Chairman 
Brooke M Anspach 
Louis H Ci^rf 
John D Eluott 
Fi.o\d E Keene 


Drlr\ Hinton, £ccrf/flr> 


Fieldlnc O Lewis 
George P Muiler 
W iLUAM J Merrill 


Charles F Nassau 
Damon B Pfeiffer 
John S Rodman 
UilliamT Shoemaker 


PROGRAM FOR THE 1930 CLINICAL CONGRESS IN PHILADELPHIA. 


PHILADELPHIA PROGRAM IN* BRIEF 
All sessions at the BelleANie Stratford except as noted 
Monday OJoher ij 
9 30 Hospital conference 
a eo Clinics m the ho^pitab 
a 00 Hospital conference 

8 15 Presidential Meeting 

Tuesday, October 14 

9 00 Cluucs in the hospitals 

900 Cliwcal demonstrations — e>e ear, nose and throat 

9 30 Hospital conference 

10 00 Surgical film exhibition 
2 00 Clirucs in the hospitals 
2 00 Surgical film exhibition 
2 00 Hospital conference 

8 15 Saentific session 

U ednesday October ly 

9 00 Climes m the hospitals 

9 00 Clinical demonstrations — eje, ear, nose and throat 
9 30 Ho«pital conference 
looo Surgical film exhibition 
2 00 Climes m the hospitals 
2 00 Surgical film exhibition 
2 00 Hospital conference 
4 00 SjTTiposiiini on electro-surgerj 

8 15 Scientific session 

Thursday, October 16 

9 00 Clinics m the hospitals 

goo Clinical demonstrations — eye ear, no«e and throat 
9 30 Conference on Cancer Clinics, Institutes, and 
Hospitals 

10 00 Surgical film exhibition 

2 00 \nnual meeting of the College 

3 00 Symposium on Cancer 
8 15 Scientific session 


Friday, October 17 
9 00 Clinics m the hospitals 
9 00 Chmeal demonstrations — ej e, ear, no«e and throat 
1000 Surgical film exhibition 
1000 Conference on Traumatic Surger> 

1100 Meeting of new fellows 
2 00 Clinics in the ho pitaU 
2 00 Conference on Traumatic Surgeo 
2 00 Surgical film exhibition 
8 Comocation 


T he surgeons of Philadelphia have prepared 
and Mil] present during the twentieth annual 
Clinical Congress of the American College of 
Surgeons, beginning Mondav, October 13th, and 
ending Fnda>, October 17th, a comprehensive 
program of clinics and demonstrations in the 
hospitals and medical schools of that citj that will 
complelel} represent the clmical activities of that 
great medical center m all departments of surgerj 
The program as pubbshed m the following pages 
maj be considered as an outline for the complete 
clinical program for the five davs’ session The 
real program of the Congress will be issued dailv 
m the form of bulletins These w ill be posted at 
headquarters each afternoon presenting the 
chmeal schedules for all hospitals for the following 
dav Pnnted bulletins containing the same 
material with complete programs for all con- 
ferences, scientific sessions, etc, will be dis- 
tributed each morning 

It will be noted that the program provides for 
operative clinics and demonstrations beginning at 
2 o’clock on Afonday afternoon, October 13 th, and 
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for each morning and afternoon of the follonwg 
four da} s 

An important feature of the dmical program 
will be a senes of fracture dimes demonstrating 
modem methods m the treatment of fractures 
Plans are being made b\ the Committee on 
Arrangements for a comprehensive showing at 
several of the larger hospitals of the methods em 
plojed and the results obtained in the treatment 
of Jractures, which form so large a part of the sur 
gical work in industrial centers and large cities 

Chmeal demonstrations in ophthalmology and 
otolarj ngologv will be held in the ballroom of the 
Bellevue Stratford Hotel each morning ctcept 
Mondaj, beginning at g o clock, m view of the 
fact that the clinical work in these specialties will 
be presented at the hospitals in the afternoons 
The complete program for these demonstrations 
will be found in the following pages 

An exhibition of surgical films, both talking and 
silent, will be conducted at headquarters dailj 
except on Monday At these exhibitions the 
motion picture films that have been produced 
under the superv ision of, or approved b> , the Board 
on Medical Motion Pictures of the College will be 
exhibited The program will also include other 
outstanding contributions not comprised in the 
College library of films 

At the annual meeting of the College, on Thur> 
day afternoon at a o clo>.k, formal reports on the 
activities of the College will be presented by the 
olhcers and several standing comraitteea followed 
by the election of officers At the conclusion of 
the annual meeting a symposium on cancer deal 
mg with the Scientific aspects of this problem will 
be presented 

Plans for the entertainment of visiting ladies 
are being made by the Executive Committee, and 
It IS probable that a series of automobile tours 
visiting the important histone points in and 
around Philadelphia will be arranged A special 
registration desk and information bureau for the 
ladies will be provided 

COMMITTEE ON ARRANGEMENTS 

In addition to the Executive Committee as 
listed above, the following representatives of hos 
pitals and medical schools are members of the 
Committee on Arrangements Leon T Ashcraft, 
\V Wayne Babcock, William Bates, John A 
Brooke, H P Brown, Ralph Butler, B F 
Buzby, G M Dorrance, L D Englerth, Ralph 
Goldsmith, J Milton Griscom, Robert Kim 
brough, Edward J Klopp, A D Kurtz, Benjamin 
Lipshutz, Clifford Lull, P A McCarthy, J J A 
McMullin, George M Marshall, George H 


Meeker, WiJham E Parke, IVdJiam lY Parkinson, 
Ross V Patterson, William Pepper, AVilliam 
Pierson, Warren Reese, Desiderio Roman, 
Thomas J Ryan, William Sheehan, Calvin 
Smyth, John Speese, Margaret Sturgis, William 
B Swartley, Roscoc Teahan T Turner Thomas, 
Martha Tracy, Stephen E Tracy, Frank WTiite 
1IE\DQU\RTERS 

Clinical Congress headquarters will be estab 
lished at the Bellevue Stratford Hotel, corner of 
Broad and Walnut Streets All of the large rooms 
on the first floor, including the grand ballroom 
which will be used for the evening scientific meet 
mgs, the hospital conference on Monday, the 
annual meeting and other large gatherings, to- 
gether with several of the large rooms on the roof 
and the Stratford room on the mam floor, have 
been reserved for the use of the Congress, and mil 
be utilued for scientific meetings, conferences, 
film exhibitions, registration and ticket bureaus, 
bulletin boards, executive offices, scientific and 
technical exhibitions, etc 

Space has been reserved m the Stratford Room 
on the mam floor, the Clov cr and Red Rooms and 
other hrge rooms on the first floor, for the Techni 
cal Exhibition in which will be represented the 
leading manufacturers of surgical instruments, 
\ ray apparatus, operating lights, hospital ap- 
paratus of all kinds, pharmaceuticals, publishers 
of medical books, etc 


rvFyiNG MEETisrs 

In the following pages will be found the com 
plete programs for the five evening sessions as 
arranged by the Executive Committee All of 
these meetings w ill be held in the ballroom of the 
Bellevue Stratford Hotel At the Presidential 
Meeting on Monday evening, following the intro 
duction of distinguished guests from abroad, the 
relinng president, Major General Merntte W 
Ireland, Washington, will give a brief address and 
introduce the president elect, Dr C Jeff Miller, 
of New Orleans Mr George Grey Turner, 
Newcastle upon Tvne, England, professor of sur 
gcry in the University of Durham and Hunterian 
professor of the Royal College of Surgeons of 
England, will deliver the Murphy oration in 
surgery that ev ening . . , 

Dr George W Crile, of Cleveland will deliver 
the Fellowship address at theannuil Convocation 
of the College on Friday evening, at which tune 
the 1930 class of candidates for fellowship in tre 
College will be received 
Dr Dallas D Phemister, professor of surges 
It the University of Chicago, will deliver the 
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annual oration on fractures on Wednesday 
evening 

CANCER CONFERENCE AND SYMPOSIUM 
A round table conference under the auspices of 
the Committee on the Treatment of Malignant 
Diseases, with Burton J Lee, M D , New York, 
presiding, to be held in the ballroom at 9 30 on 
Thursday morning, vill deal vith the subject of 
cancer clinics, cancer hospitals and cancer insti- 
tutes, for the discussion of plans for the organiza- 
tion and administration of such institutions 
Members of the Committee viiU present methods 
recommended by the Committee for secunng 
more widespread efficient care for cancer patients 
Representatu es of existing and proposed cancer 
clinics of various tvpes will be given an opportu- 
nity to present questions on the administration 
and professional conduct of such clinics 

Cancer Hospitals James Ewing, M D , New \ork, and 
Burton T Simpson, M D , Buffalo 
Discussion by Rupert H Fike, AI D , Atlanta, and 
Ernest M Dvland, M D , Boston 
Cancer Climes in General Hospitals Robert B Green 
OUGH, M D , Boston, and JoitN T Morton M D , 
Rochester, N Y 

Discussion by Jonathan \Vainiv right, MD, 
Scranton 

Diagnostic Cancer Cbnics Herbert R Chariton, M D , 
BronT\ille, N Y and Owen H Wangensteen, 
M D , Minneapobs 

Discussion by Herbert L Lombard, M D , Boston 

In the afternoon following the annual meeting 
and under the auspices of the same Committee, a 
symposium on cancer will be presented, the 
program for which follows 

Report of the Committee on the Treatment of Malignant 
Diseases Robert B Greenougk, M D , Boston, 
Chairman 

Eleven \ ears’ Erpenence with the Radium Treatment of 
Carcinoma of Cervix Uteri at the Woman 5 Hospital 
George Gray Ward, M D , New Y ork 
Some Phases of Rectal Cancer William Ernest Jtiixs, 
F R C S London, England 

Epiphj seal Chondromatous Tumors of the Upper End of 
the Humerus Ernest Amory CodMAN M D Boston 
Muscle Inaolvement in Breast Cancer Its Relation to the 
Question of Treating Primary Operative Cases by 
Radiation Jonathan Wainvvright, M D Scranton 

Preparations are being made at some of the 
Philadelphia hospitals, where cancer chmes are 
being conducted for demonstrations and dry 
clinics dealing with aspects of the cancer problem 

CONFERENCE ON ELECTRO StJRGERV 
The value of electro-surgery as an adjunct 
to the armamentarium of the surgeon is the sub- 
ject of a co-operative clinical investigation that is 
being carried on throughout the country under 


the Department of Clinical Research of the 
College A symposium on this subject will be held 
on Wednesday afternoon, in the ballroom, be- 
ginning at 4 o'clock, when the evolution of electro- 
surgery w ill be discussed and practical experiences 
by surgeons representing the surgical specialties 
will be presented Modern advances m the knowl- 
edge of electricity have made possible this addi- 
tion to surgical equipment The program follow s 

Outstanding Features in the Development of Electro 
Surgery Howard A Kelly, M D , Baltimore 
Radiofrequency m Electro Surgery N H Lowry, M D , 
Chicago 

The Electro Surgical Unit as an Aid to the Neurosurgeon 
Ernest Sachs, D , St Louis 
The Electro Surgical Unit as an Aid m General Surgery 
Howard Lillienthal, M D , New York, and Oscar 
E Nadeau, M D , Chicago 

Electro Surgery in Diseases of the Thyroid Martin B 
Tinker, M D , Ithaca, N \ 

Electro Surgery in Diseases of the Genito Urinary System 
Edward L Keyes M D , New \ ork 
Tensile Strength of Wounds John D Ellis, M D , 
Chicago 

Electro Surgery in the Treatment of Malignant Diseases 
Arthur Carroll Scott, M D , Temple, Texas 
Some Phases of Electro Surgery, Discussion from the 
Experimental Standpoint H F Pierce, M D , and 
A L MacLean, M D , Baltimore 

CONFERENCE ON TRAUMATIC SURGERY 
A conference on traumatic surgery has been ar- 
ranged for Friday, with sessions both morning 
and afternoon, at which leaders m industry, edu- 
cation and labor, together with the representa- 
tives of indemnity companies, surgeons and hos- 
pital administrators, will discuss various phases 
of this activity of the College The program for 
the conference includes the following 

Report on the Work of the Committee on Traumatic Sur 
gery in Recent Years Its Present and Future Activi 
ties Frederic A Besley, M D , Waukegan, 111 , 
Chairman 

Injuries to the Shoulder Joint Ernest Auory Codman, 
M D , Boston 

Treatment of Injuries of the Knee Joint Willis C 
Campbell M D , Memphis, Tenn 
Treatment of Fractures by Skeletal Traction Samuel R 
Cunningham M D , Oklahoma City, Okla 
Injunes of the Head George W Swift, M D Seattle 
Wash ' 

W orfcmen’s Compensation Laws m Canada Frederick T 
Tees, M D , Montreal 

Application of the Compensation Act m the State of New 
York Lindsay Rogers, New York 
Discussion of the Automobile Accident Situation m Rela 
tioQ to Paynnent for Hospital Care EiflL Frankel 
D irector of Research New Jersey Department of In 
stituUons and Agenaes, Trenton, N J 
Physical Therapy in Fractures of Both Bones of the Leg 
Johns Coulter MD, Chicago 
The Immediate Care of Injuries of the Hand Sumner L 
Koch, M D , Chicago 
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HOSPITAL STAND VRDIZVTIOV CONFERENCE 

The thirteenth annual hospital standardization 
conference opens at 9 jo o’clock on Monday 
morning, October 13, m the ballroom of the 
Bellevue Stratford Hotel An interesting program 
of papers, round table conferences, and practical 
demonstrations that deal m ith the problems 
related to the hospital standardization program 
of the College and to hospital efficiency in general 
has been prepared All persons interested m the 
hospital field are invited to attend this conference 

MonJay ff jo-f. oo 

OpemngAddress ^tAjos GENEKAtMcBRiTreW Ibeiano 
W ashiogton, President, American College of Surgeons 
Presentation of the Thirteenth Annual Report of Hospital 
Standardization Pb-ANbun H Mabtin hi D 
Chicago Director General American College of 
Surgeons 

Our Responsibility as Fellows of the College in Furthenng 
the Hospital Standardization Movement C jere 
MitLEB MD New Orleans President Fled Amen 
can College of Surgeons 

AVTiat the Jlospital StandardizalioB Nfo\ement hteans to 
the Present Dm Practice of Afedicine Georce W 
CmE M D Cleseland Direeior, Cleveland Clime 
My Conception of an Ideal Hospital Rev Alphonse M 
ScmviTALLA St Louis Dean St Louis University 
School of Medicine, President, Catholic HospiUl 
Association 

Is Standardization ol Hospital Surgical Procedures Possi 
ble? JosEFit C Doane M D , Philadelphut, Direc 
tor Jewish IIospiul 

The Liaison Committee— a Means of Promoting Co open 
tion Deeween the Medical StaR and the Hospital Man 
agement J Gabianu Siiebriu M D i,ouisviII< 
\isitiQg Surgeon Louisville Public, Jewish, and St 
Mary and St Elizabeth Hospitals 
Discussion by AA ALTER B Qiifuan M D Montreal, 
Fmentus Professor of Gynecology and Obstetrics 
McGill University Faculty of Medicine 

Monday ! oo-j 00 

Frank D Jenntncs M D Brooklyn Clinical Professor 
of Surgery, Long Island College Hospital, Surgeon, 
St Cathenne s Hospital pre<idmg 
A Study of Acute AppendKitis at St Catheitftea and 
Greenpoint Hospitals Brooklyn from 1919 to 1919 
inclusive for the Purpose of Evaluating the Bene6t of 
Staff Conferences Joseph S Baldwin M D , 
Attending Surgeon Greenpoint and Holy Family 
Hospitals, Harry Feldslav Af D , Associate Sur 
geon Greenpoint Hospital, John A McCabe M D 
Assistant Surgeon Greenpoint and St Othennet 
Hospiuls, Joseph L I peiper M D , Assistant 
Surgeon St Catherine s Hospital Walter f OCov 
NELL M D , Assistant burbcon St Catherine s Hos 
pital 

Co-ordination and Integration of the Gynecological 
Obstetrical Service in a General Hospital Charles 
A Gordon, MD, Brooklyn, Clinical Professor of 
Obstetrics and Gynecology Long Island College 
Hospital Attending Obstetrician and Gynecologist, 
Greenpoint and St Catherine s Hospitals 


A Plan for the Organization and Control of the Courtesy 
Staff in a General Hospital John M Scanvell, 
M D Jamaica, N k Attending Surgeon St Cath 
erines Hospital, Brooklyn Attending Surgeon Mary 
Immaculate Hospital Jamaica 

Problems of the Rural Surgeon and Their Solution John 
B McKenzie M D , Loggicville, N B Surgeon 
llolei Dieu, Chatham 

Is the Private Patient Getting a Square Deal? John E. 
Jenkisos M D Brooklyn Surgeon in Chief Cum 
Ficrland Hospital, Surgeon Brooklyn and St Peters 
Hospitals 

Discussion by II L Foss M D Danville Penn Sur 
geon in Chief CcorgeF OeiaingerMemonalHospilal 

Tiiesda}, p jo-u jo 

Piiiur 11 Kbeuscher MD, Chicago, Professor of 
Clinical Orthopc<lic Surgery, Loyola University S^ool 
of Medicine, presiding 

Important Basic Considerations in hfaintaming an Ade- 
quate \ ray Service m Vanous Sized Hospitals 
roWABD S Blaine MD, Chicago, Radiologist, 
Wesley Memorial Hospital 

Autopsies Their Value and Certain Factors that Will In 
iiuence Their Increase B Henry Mason, MD, 
Wateibury Conn , Superintendent Wslerbury IIos 
pital 

Absorption ol Sp«ial Charges in Hospitals (inostrated) 
Ljawreste C AvsTiN, Milwaukee, Supenntendenl 
Mount Sinai Hospital 

The llospiul s Teaching Responsibility Jonv D Ran 
« ou. Baltimore Assistant Dirrotor Johns Hopkins 
Hospital 

DiscussionbyU P Mosbiil,M D , Portland Maine, 
Supenntenilent Maine General Hospital 

Tiicsdi} i oo“y 00 

Round Table Conference— Functions Relationships and 
Responsibilities of the Board of Trustees Medical 
Stall and Superintendent Conducted by C W 
Munger M D Valhalla N \ Director West 
Chester County Department of Hospitals 

The Relative Functions of Trustees Medical Staffs and 
Administrators E hf Bluestone MD,Newkork 
Director, MonteQore Hospital 
Discussion opened by T D Sloan MD.NewVork 
Supenntendent New \ork Post Graduate Medical 
School and Hospital 

The Responsibility of the Medical Staff in and to the 
Administration of the Hospital Joseph Tenopvr 
M D Brooklyn Vttending Surgeon, Caledonian 
Hospital 

Discussion opened by Paul Keller MD Newark 
Director Beth Israel Hospital 

The Rdle of the Department of Nursing in the Promotion 
o! the Medical and Administrative \ims of the 
Uo^ital Marias Rottssasn RN New \otk. 
Director of Nursing Department of Hospitals 
Discussion opened by Elizabeth V Creeser R'^ 
Newkork, Director of Nursing Vfount Sinai Hospital 

Social Service as an Aid to the Administrator and the 
Attending Staff Flsa Butler Grove, New Vork 
Teachers College, Columbia University 
Discussion opened by Lena R Water-', Philadelphia 
University Hospital 
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II ednesday, p 30-12 30 

R C Boerki, M D , Madison, Wis , Superintendent 
State of Wisconsin General Hospital, presiding 
O^nization of the Record Department (illustrated) 
Paul H Fesler Minneapolis) Superintendent, 
University Hospitals 

Centralization of Medical Statistics in the Record Depart 
ment M\rv H Newtom, R N , Pittsburgh M^cal 
Statistician, Pittsburgh Homeopathic Hospital 
R6Ie of the Student Nurse in the Clinical Record AIary 
Merrill, Williamsport Student Nurse, School of 
Nursing, Williamsport Hospital 
Case Records and Staff Conferences Irvin D Metzger, 
MD, Pittsburgh, President, Penns>hama State 
Board of Medical Education and Licensure 
Discussion by Joseph Turner, M D , New York, Di 
rector, Mount Sinai Hospital 

Wednesday, 2 00-5 00 

Round Table Conference — Medical and Hospital Econom 
ics Conducted by Robert Jolly, Houston, Texas, 
Superintendent, Baptist Hospital Educating the 
Public, Costs versus Value of Medical and Hospital 
Services, Medical and Hospital Economics in relation 
to planning and construction, management, scientifii. 
departments (clinical laboratory, X ray and physical 
therapy) medical services, Standardization of Equip 
ment and Supplies, and other practical problems 

Those attending the hospital conference are 
invited to attend a round table conference on the 
subject of cancer clinics, cancer hospitals and 
cancer institutes, Thursday morning and a con- 
ference on traumatic surgery on Friday morning 
The afternoons of those two days will be devoted 
to visits to the Philadelphia hospitals with demon- 
strations on hospital equipment, construction, 
management, etc 

REDUCED RAILWAY FARES 

The railways of the United States and Canada 
have authorized reduced fares on account of the 
Philadelphia session of the Clinical Congress so 
that the total fare for the round trip will be one 
and one-half the ordinary first-class one-w ay fare 
To take advantage of the reduced rates it is 
necessary to pay the full one-way fare to Phila- 
delphia, procuring from the ticket agent when 
purchasing ticket, a “convention certificate,” 
which certificate is to be deposited at head- 
quarters for the signature of the general manager 
of the Clinical Congress and the vise of a speaal 
agent of the railwajs Upon presentation of a 
vised certificate to the ticket agent in Philadel- 
phia not later than October 21st a ticket for the 
return journej by the same route as traveled to 
Philadelphia may be purchased at one half the 
one-wa> fare 


In the eastern, central and southern states and 
eastern provinces of Canada tickets may be 
purchased between October gth and 15th, in 
other sections of the United States and Canada 
at somewhat earlier dates The return journey 
from Philadelphia must be begun not later than 
October 21st 

The reduction in fares does not apply to Pull- 
man fares, nor to extra fares charged for passage 
on certain trams Local railroad ticket agents 
will suppl> detailed information with regard to 
dates of sale, rates, routes, etc Stop-overs on 
both the going and return journeys maj be had 
within certain limits 

Full fare must be paid from starting point to 
Philadelphia, and it is essential that a “con\en- 
tion certificate” be obtained from the agent from 
whom the ticket is purchased These certificates 
are to be signed by the general manager of the 
Clinical Congress and vised by a special railroad 
agent in Philadelphia during the meeting No 
reduction m railroad fares can be secured except 
m compliance with the regulations outlined and 
within the dates specified It is important to 
note that the return trip must be made by the 
same route as that used to Philadelphia and that 
the certificate must be deposited at headquarters 
during the meeting and return ticket purchased 
and used not later than October 21st 

SPECIAL TRAIN FROM CHICAGO 

For the conxenience of men hving in the central 
and western states who will attend the Congress 
m Philadelphia, the Pennsjhama Railroad wll 
undertake to provide a special tram leaving Chi- 
cago at I 45 p m on Sunday, October 12th, ar- 
riving in Philadelphia at 8 45 a m on Monday, 
October 13th This special tram will duplicate 
the equipment and schedule of the famous Broad- 
way Limited, and will include standard Pullman 
sleeping, compartment, club, observation and din- 
ing cars No extra fare w ill be charged for passage 
on this special tram 

Members are urged to make their reservations 
for the special tram at the earliest possible date 
through their local ticket agents or by direct 
application to Mr R C Caldwell, Division Pas 
senger Agent, Pennsylvania Railroad, 33 North 
LaSalle Street, Chicago The proposed arrange- 
ment is contingent upon reservations for such 
speaal tram being made by the minimum num- 
ber required b> the Interstate Commerce Com- 
mission rules 
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PROGRAM FOR EVENING MEETINGS 
Grand Ballroom, the Bellewe-Stratford 
Prestdenltal Mteliag — Monday, 8 is P M 

Address of ^\ elcome EldridceL Etusov.M D .Philadelphia, Chairman of Committee on \rraDgemcnts 
\ddress of Retiring President Jlilitary Obligations of the Medical Profession Major GeveralAIerritie 
tv Ireland, Washington 
Introduction of Foreign Guests 

Inaugural Address The Humanities of Medicine C Jeff Miller, M D , New Orleans 
The John B Murphy Oration in Surgery Ideals and the Art of Surgery Professor George Grey 
Turner Newcastle upon Tjnc, tngland 

Tutsda-i, 8 1$ P M 

Symposium Urologic Surgery — Surgery of the Kidne>$ Bladder and Ureters 

Henry W aoe CMC DSO.FRCS, Edinburgh Scotland The Treatment of Malignant Disease 
of the Unnary Bladder 

W iLLUii E Lower, M D , Cleveland Diverticula of the Urinary Bladder 
Francis R Hacner M D , Washington Operation for Stenlit> 

David W Mackenzie, M D Montreal Tumors of the Testis 
tViLLiAM Ernest hliLES, F R C S , London England ratholog> of the Spread of Cancer of the Rectum 
and Its Bearing upon Its Surgical Treatment 

B (dnesdoy, 8 ly P M 

Symposium Plastic Surgery-Treatment of Burns, Injuries, Contractures, and Congenital Deformities 
Professor Otfrieo Foerster, Breslau, German> Surgical Treatment of Neurogenic Contractures 
SuunerL Koch MD, Chicago Contractures of the Hand 
Dallas B PiiEsttsTER M D Chicago Fracture Oration~-Splint Grafts m the Treatment of Delayed 
Union and Non Union of Fractures 


fhursday, 8 ly P M 

Symposium Thoracic Surgery 

Ambrose L Lockvvood, M D , Toronto Fundamental Fnociples in the Treatment of Acute Empjema 
George J Heuer, MD Cincinnati Etiology and Treatment of Pulmonary Abscess 
Stuart W Harrington, M D , Rochester, Minnesota Surgical Treatment of Tumors of the Lung 
and Mediastinum 

Carl A Hedblom, M D , Chicago Diagnosis and Treatment of Bronchiectasis 
Discussion by Alton Ociisner, M D , New Orleans, George P Muller M D , Philadeuiiia 
Experiments in Efforts to Transfer Monkc> Malaria to Man Herbert C Clark, M D , Director, Gorgas 
Memorial Laboratorj Panama 


Coniocaiion-^’Priday, 8 ty P M 
Invocation Reverend Doctor Flovo TV Touxiss, Philadelphia 
Conferring of Honorar> Fellowships 
Presentation of Candidates for Fellowship, Class of 1930 

Presidential Address The Doctors of Fiction C Jeff Miller, JI D New Orleans 
Fellowship Address George IV Crjle, M D , Cleveland Obligations of the American College of Sur 
geons to Medicine and to the Public 
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PRELIMINARY CLINICAL PROGRAM 

GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, LROLOGY, ORTHOPEDICS, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC 
UNIVERSITY HOSPITtt LANKENAU HOSPITAL 


Tuesday 

Charles C Norris, C A BenNEYandD P Murphy — 9 
GynecoloRical operations and demonstration of cases 
George P Muller, R H Overholt and L A Rape 
MAKER — 9 Surgical clinic, abdominal cases 
Edmund B Piper and sta£f“9 Obstetrical operations 
C H Frazier and F C Grant— 9 Neurosurgical clinic 
Gabriel Tucker — 9 Bronchoscopj 
George P Muller, R H Overholt and L A Rape 
MAKER — 2 Dry clinic Special tests used in the study 
of vascular disturbances, opaque solutions available 
in the roentgenological study of surgical patients, 
factors in the production of chills following intravenous 
infusions, intrapentoneal and intrapleural pressure 
relationships, the course of events in acute appendi 
atis 

I S Ravdin — 2 Gall bladder surgery operations and 
demonstration of cases 

C H Frazier and F C Grant — 2 30 Neurosurgical 
clinic, demonstration of interesting cases 
11 ednesias 

ChasiekC Norris and staS— 9 Gynecological operations 
and demonstration of cases 
E L Eliasov and staff — 9 General surgical cbmc 
F C Grant— 9 Neurosurgical clinic 
A Bruce Gill and staff — a Orthopedic surgery, dry 

clmic with demonstrauon of end results 
Alexander Randvll and staff— 2 Urological operations 
and demonstration of cases 
Thursday 

C H Frazier and F C Grant — 9 Neurosurgical opera 
Uons 

George P iluLLER R H Overholt and L A Rape 
MAKER — 9 Surgical clinic thoracic cases, operations 
and demonstration of cases 
Edmund B Piper and staff — 9 Obstetrical operations 
Floyd E Keene and staff — 9 Gynecological operations 
George P Muller, R H Overholt and L A Rape 
MAKER — a Dry clinic Results in the surgical treat 
ment of lung abscess, methods of treating empyema, 
presentation of follow up chest cases of lung abscess, 
bronchiectasis, chronic empyema and pulmonary 
tuberculosis 

A Bruce Gill and staff — 2 Orthopedic operations 
B J Alpers — 2 30 Neuropathological conference 
Friday 

C H Fraziep — 9 Neurosurgical clinic 
Gabriel Tucker — 9 Bronchoscopy 
Floyd E Keene and staff — 9 Gynecological operations 
Edmund B Piper — 9 Obstetrical operations 
E L Eliason and staff — 9 Fracture clinic 
L K Ferguson — r 30 Treatment of vancose veins by 
injection method 

GERMANTOWN HOSPITAL 
Wednesday 

WiLLLAM B Swartlev — 10 General surgery 
Friday 

William B Swartley — lo General surgery 


Monday 

John B Deaver — 12 General surgical clinic 
William MacKinney — 3 Cystoscopy 
Tuesday 

Stanley Reimaw and staff — 9 Eihibit of pathological 
specimens and demonstration of laboratory tests 
Dr BUmfETT — 9 Chemistry of cell division 
Euzabeth McNetT — 9 ENbibition of drawings of 

pathological specimens 

Annie Jastsovv — ii EThibition of follow up service 
Robert Shoemaker— ir X ray demonstration 
Wednesday 

Stanley Reimann and staff — q Exhibit of pathological 
specimens and demonstration of laboratory tests 
Dr Hammett — 9 Chemistry of cell division 
Euzabetr McNetT — 9 Exhibition of drawings of 

pathological specimens 

Colby Engel — 9 Injection treatment of vancose veins 
Stanley Reimann and Benjamin Gruskin — 10 Dem 
onstration of a serological test for the presence or 
absence of cancer 

Annie Jastrovv — ii Exhibition of follow up service 
Robert Shoemaker— ir X ray demonstration 
John B Deaver — 12 General surgical clinic 
Thursday 

Stanley Reiman-n and staff— 9 Exhibit of pathological 
specimens and demonstration of laboratory tests 
Dr Hammett — 9 Chemistry of cell division 
Elizabeth McNett— -9 Exhibition of draw mgs of patho 
logical specimens 

Stanley Reimann and Benjamin Gruskin— 10 Dem 
onstration of a serological test for the presence or 
absence of cancer 

Annie Jastrow— u Exhibition of follow up service 
Robert Shoemaker^ — rx X ray demonstration 
JoimB Deaver — 12 General surgical clmic 
Friday 

Colby Engel — 9 Injection treatment of varicose veins 
Stanley Reimann and staff — 9 Exhibit of pathological 
specimens and demonstration of laboratory tests 
Dr Hammett— 9 Chemistry of cell division 
Elizabeth McNett — 9 Exhibition of drawings of patho 
logical specimens 

Annie Jastrovv — ii Exhibition of follow up service 
Robert Shoemaker — 11 X ray demonstration 
William MacKinneV— 3 Cystoscopy 

U S NAVAL HOSPITAL 
Tuesday 

JosEHi J A McMulLin — 9 Surgical operations 
Wednesday 

Joseph J A McMulun — 9 Surgical operations 
Thursday 

Joseph J A McMullin — 9 Surgical operations 
Friday 

Joseph J A McMullin and M E Aston — 2 Discussion 
of tuberculosis of the coscum Banti’s disease, tuber 
culosis of the kidney, hypernephroma 
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TLMrLL vm\ rksm hospit \h 

Monday 

WiLUijiA Steel — r Surgical operations 
W lIcRaEi THOms— j Gemto urinary $urj,er> 

TnrpLE rA\— 3 Encephalography 
\\ Lp« ard Ci!\\nJERHiV”3 Surgical radiologKal con 
fcrcnce 

7 uesdiy 

Temple Fi\ — 9 Neurosurgical clinic brain lumirs 
\\ W WNr Babcocl— to General surgical operations 
Trask C Haumosd II A DuNcwandC S Miller — 
II Operati\cg}necolo>,j 
Harr\ Hudson— 1 Orthopedic surgery 
Temple 1 w — 3 Mamgemcnt of traumatic injuries to 
the brain 

\\ 1 D'\ \RD CnwiDERLviN — j Surgical racliological COO 
ference 

Frank W KoNZEmwN— 3 Surgical pathological con 
ference 

If cdileidav 

^\au\a N Pnrkinnos and W Tmorn BvRNtTl— 9 
General surgical operations 

TEiirLeFw— 5 Neurosurgiul clinic spinal cord tumor 
cases 

Uayvl Babcock— 10 General surgical operations 
1 OLis Comps— 10 \rti(icial pneumothorax on ambulant 
patients 

Irasll Hamuoso H \ DuscAsandC S Miller — 
13 OperaiiAC gynecology 
MiLLfAM A Stetl— r General surgical operations 
Tpuple Pay and N athwiel Winkeluas— 3 Aij-pical 
neuralgia and tri„eminal neuralgia 
H Z IIibsiimas— 3 Kectal surgery 
U EoM \RD C II AMOE8LMS —3 hurgical radiological con 


Teupll t A\ — 9 NeuTJSurv, --al dm '• cerebellar tumor 
case 

W AYSE Babcock— to General surgical ^rations 

IrankC lUttuusD 11 \ Du sets and C S Miller— 
la Operative gjnecology 

^^ILLIAU A btEFL— ij Buergers dime, operative and 
ambulant cases 

jrssf Arsold — j Obstetrics 

Tcuili Fay — 3 Neurosurgical clmn. cerebralhjdration 
states in eclampsia and uremia and acute toxic con 

M Eon ARU Gii AUBERtAiv — 3 Surgical radiological con 
lertnce 

Ir-ank W Konzpluann— 3 Surgical pathological con 
ference 

Friday 

T M Astlev J H Frick and J \ Coombs — 9 Ceneral 
surgical operations 

Temple I ay — 0 Neurosurgical clinu. ganglirctomy or 
sympathectomy 

W Wayne Babcock— 10 General surgical operations 

Lours Cohen — 10 Artifii-ial pneumothora* on ambulant 
patients 

FR-AVK S Hammond H A Duncan and C S Miller — 
12 Operative gynecology 

WiLLiAitA Steel— I Operative surgery 

W Hersey Tuoilas— 3 Gemto urinary opentions 

Tr&fPLE Fay — 3 Neurosurgical clinic 

W 1 iiw VRD Chamberlain — 3 Surgical radiological con 
fcrince 


CRADUATi: HOSPITAL 
ilonday 

Walter C Flmer— lajo Orthopedic operations 
George E PfUiLER— 2 Dry clinic Radiation and diag 
nosts of malignant diseases 
George M Piersol — 2 W'ard rounds cardiorenal cases 
Orlaspo H Petty — 4 Ward rounds diabetic cases 
B C Hirst— 3 Diagnostic gynaecological clinic 

Tuesday 

Waltlr I Lie— 9 General surgical operations 
n L Bockus — Q Dry clinic Diagnosis of gastro 
intestinal di<easc 

William R Nicmolsos— 9 Diagnostic gynecological 

clinic 

Deforest P Willard — 1030 Operative orthopedics 
B C IIiRNT— ir Operative gynecology 
William H Mackinney — 2 Gemto unnary surgery 
Oruando II Ietty — 4 Ward rounds diabetic cases 

II tdnesday 

William R Nicholson— 9 Operative gynecology 
Jons II Jop«os— 9 General surgical operations 
J k jAffr— 9 Cysloscopic clinic 
Walter C Flueb— 12 Orthopedic operations 
WilLttu H MACKtssEV— 2 Cenito-urmaiy surgery 
II L BocKUb— 2 Wardrounds gastro-mtrstmaldiagnosis 
Llokni a Case — 2 Surgical pathology, laboratory dis 
pb> of gross and microscopic sections 
Giorck M liERsoL— 2 Wan! rounds cardiorenal cases 
CroRcr L PrAiiLER— 2 Radiation and diagnosis of 
ma'ignant diseases 

Orlando } I Prirv— 4 W'ard rounds diabetic cases 
Thursday 

CoturR r Martin and W OtKirv IIermancs— 9 
Surgery of rectal infections 
CaorielTlckfr— 9 Bronchoscopy 
B C Hirst— I t Operative gynecological clinic 
I LoENE A Caaf— 2 burgical pathology laboratory dis 
play of gross and microscopic sections 
Orl-anoo H 1 ETTA— 4 Ward rounds, diabetic cases 
George M Boyd— 5 Diagnostic gynecological clinic 

Friday 

J B Carnltt — q Ceneral surgical operations 
Robert H Ivy— 9 Oral and plastic surgery 
C FORCE M Boyd — u Operative gynecological clinic 
William H Malkinnea— 2 ^mto urinary surgeo 
CeoRGE M Piersol— 2 Wardrounds cardiorenal cases 
GroRcc D IfAiiLER— 2 Dry clmic Radiation and diag 
nosisof malignant diseases 

Orlando If pEm— 4 Wardrounds diabetic cases 
MPTHODIbT EPISCOP \L HOSPITAL 
Tutsiay 

Damon B Pzeifzer and Calvin M Smyth, Jr ~9 
Genera] surgical operations 
II ediiesdav 

John C Hirst and Leonard Haublock — 9 Operative 
gynecology and obstetrics 

James If B\tmvrv and William R Ciluour — 9 Gen 
eral suigteal operations 

Thursday 

George Scniv artz— 9 General surgical operations 
Friday 

Dasion B Pfeiffer end Galatn M Smyth, Jb — 9 
General surgical operations 
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PRESBYTERIAN HOSPITAL 
Tuesday 

E B Hodge and H P Brown — 9 General surgtcat opera 
tions 

A B Gill and T E Orr — 2 Orthopedic operations 
n ednesday 

D B PrEiEFER — 9 General surgical operations 
J S Rodman— 9 Dry clinic Surgical management of 
cranial injuries, abnormal involution of the breast 
A E BoTiiE, J C Birdsall, P G Harrison, H San 
CREE, H T kELLEA, S Rauirez, and W E Up 
cnuRCH — 2 Dry clinic Urological conditions in 
children, vesical necL obstruction, end results in the 
treatment of carcinoma of the bladder and prostate, 
pre and postoperative management of prostatic 
hypertrophy patients with diabetes hematuna, tor- 
sion of the testicle, Cantwell \oung operation for 
epispadias present status of the disposition of the 
ureters in indicated cases, exhibition of patient having 
had bilateral nephrostomy performed 15 years pre 
vious 

Tfenrsdoy 

J H JopsON and W E Christie — 9 General surgical 
operations 

J H Girvin G M Laws, J P Lewhs and D Riegel — t 
Dry clinic Treatment of myoma of uterus by opera 
tion, radium and \ ray, value of pre operative cardio 
vascular study diathermy m gynecology, end results 
in treatment of prolapse of uterus, ureteral lesions, re- 
duplication, stricture, calculi, exhibition of patho 
logical matenal, lipectomy 

Friday 

J Speese r A Boihz, j F Schell and G C GRirfiiit 
— 9 Dry clinic End results in surgery on diabetic 
patients, end results m ileoc(£cal obstructive lesions, 
end results m fractures of lower extremities treated 
by skeletal traction, pre and postoperative manage 
ment of goiters, electrocardiographic studies m goiter 
cases, demonstration of closed method m treatment 
of empj ema exhibition of cases of endoancurysmor 
rhaph> , Kocher’s tumor of the thyroid, carcinoma of 
thyroid, gangrene of leg treated by lumbar syra 
pathectomy, fracture cases 

ST AGNES HOSPITAL 
Monday 

Wilbur Haines and F Miceli— 2 Urological clinic 
Tuesday 

E C MuRPHv— 9 General surgical clinic 
Leon \rd Averett — 10 Gynecological chmc 

II ednesday 

J W Bransfield — 9 General surgical clinic 
G M Dorrasce — 2 General surgery and cleft palate 
clinic 

Wilbur Haines — 2 Urological surgery 
Thursday 

J F X Jones — 9 General surgical clinic 
John A McGlinn — 10 Gynecological dime 
W W VvN Dolsen — 11 Obstetrical dime 

Friday 

G M Dorrance — 9 General surgical clinic 
SVlLBUR Hunes and F Miceli — 2 Urological chmc 


COOPER HOSPITAL 
(Camden) 

Tuesday 

P M Mecrav, a S Ross, F W Shafer, and I E 
Deibert — 9 General surgical operations 
T B Lee, A B Davis, and 6 F West — 9 Operative 
gynecology and obstetnes 

I E Deibert and R S Gauon — 10 Fracture dime 
n ednesday 

P M Mecra\, a S Ross, F W Shafer, and I E 
Deibert— 9 General surgical operations 
B r Bgzby — 0 Operative orthopedics 
A II Lippincott and D F Bentley— 2 Urological op 
erations 

P M Mecray, a S Ross, F W Shafer, and I E 
Deibert — 2 End results in fracture cases 
B F Buzbv — 3 Demonstration of orthopedic cast and 
end results 

Thursday 

P M Mecray, A S Ross, F W Shafer, and I E 
Deibert — 9 General surgical operations 
T B Lee, A B Davts, and G F West — 9 Operative 
gynecology and obstetrics 

A S Ross — 2 End results m industrial injuries (New 
Jersey State Chmc) 

Friday 

P M Mecray, A S Ross, F W Shafer, and I E 
Deibert— 9 General surgical operations 
B F Buzby — 9 Operative orthopedics 
I E Deibert and k S Gauon— 10 Fracture chmc 

MISERICORDIA HOSPITAL 
Tuesday 

J A Kelly and B R Beltran — 9 General surgical 
operations 

F Mocavero— II Pre and postoperative care, discus 
«ioa of technique, postoperative complications and 
their treatment 

^Vednesday 

G P Muller and T Ryan — 9 General surgical opera- 
tions 

Dr Doucherta — ii Fractures of the femur, presenta 
tion of Russell extension vvith revised apparatus, 
function of knee joint after healing of fracture 

Thursday 

J A Kelly and B R Beltran— 9 General surgical 
operations 

J \ SURREY and D C Geist— ii Blood transfusion, 
end results in operative fractures 

Friday 

G P Muller and T Ryan — 9 General surgical opera 
tions 

J B Cardone and E J Garvin— ri Method of con 
ducting general surgical dime and demonstration of 
patients 

ST CHRISTOPHER’S HOSPITAL 
Tuesday 

Staff — 10 General surgery 

Friday 

R I. John — 10 Orthopedics 
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HAHNEMANN HOSPITAL 


JEFFERSON HOSPIT\L 


iUnday 

H P LcorOLD — j Ilcmia clinic 
D B James and staff—J Operative gynecology 
Tuesdiiy 

A B MEBsTfcR— 0 Fracture cLnic 
L T Ashcsaft and staff— J Genito unnary surgery 

n ednesdiiy 

L T AsHCRArr and Frank Benson— 9 Neoplasms of 
the genito unnaty tract 

Joirv r J AMES and Leon CtESOtER — j Obstelricalclmic, 
operations and demonstration of eases 
H L Nosuniop — a Gertial surgical chmc 

Thursday 

J Dean Elliott and MniiAM SvLVis — 9 General sutgi 
cal clinic 

D B jAMEsand EariB Cruo— 9 OperaU\egynccolojt> 
John A Brooec and staff— a Dry cbmc, orthopedic 
surgery 

Friday 

11 L Northrop and staff— 9 Genera) surgical clinic 
Frank Benson — 9 Indications for radium treatment 

ST LUKES AND CHILDRENS HOMEOPATHIC 
HOSPITAL 


Tuesday 

\ B AAssster — 0 SuTgical cbmc 

IVasrev C Mescsr aa<f staff— ^ Obstetrical cbnic 


II ednesday 

IlERfiEET P Leopold and staff— 9 Surgical cbmc 

UiLLLAuC HoNsicEEK and Staff— 9 Urological cbmc 

Thursday 

II E Roessler— 0 Surgical clinic 

Richard M Larer, John A Brooke and staff— 9 
Orthopedic 4I1OIC 

James D SaioriELO and staff— 9 Cbmc on diseases o( 
the rectum 

Weston D Bavley and associates— a Neurosutgical 
symposium on injuries of the bead 

Frank C Benson and staff — a Dry clinic Indications 
and contra indications ior use 0! radium in myopathic 
bsemonhage 

C MoRRib Golden and group — a Dry clinic and sym 
posium on pre and postoperative problems of toiic 
goiter 

STETSON HOSPITAL 


Carl F Koenig — i 30 
slralion 


Monday 
Fracture clinic 
Tut daj 


\ ray demon 


William T Ellis and John A Bocer— la C<i 

surgery 

JJ ednesday 

Stephen E Tracy— 8 30 Gynecology 

Carl F Koecto — i 30 Pyelography urosclectao 


Friday 

Stephen E Tracy— 8 30 Gynecology 
Carl F Koenig — 130 Xray demonstration deep 
therapy results 


Tuesday 

P Brooke Bland and staff — 9 Gynecology and ob 
stetncs 

J Torra-ncs RpG/r and staff — 10 Orthopedtcs 
J Chalmers Da Costa and staff— II General surgery 
Thomas C Stellwacen and staff— u Cemto-urmary 
surgery 

John II CibbOV and staff — 2 General surgery 
W tdntziay 

Brooke M Anspaoi and staff — 9 Gynecology 
P Brooke Bland and staff— 9 Gynecology and ob- 
stetna 

ThOMis C Stelluacen and staff— ii Gcnito-unnary 
surgery 

J CiLALMEts Da Costa and staff— 1 General surgery 
Thursday 

P BaooKE Bkano and staff— 9 Gynecology and ob- 
stelCKS 

TnoM.AS C Stellw ACEN and staff— ID Cemto-unnary 
surgery 

J Ciutairas Da Costa and staff — n General surgery 
J Torrance RrcH and staff— II Orthopedic surgery 
1 Baoos^ Bland and staff— 4 Obstetrics 
Friday 

Brooke M Anspacii and staff-^ Gpeeology 
P Brooo Bland and staff-^ Gynecology and ob- 
stetnea 

Tuosus C Steuuacen and staff— II Ceuto-unnaiy 
targeiy 

Joicv II GtsaoN— II General surgery 

WOMANS MEDIC \L COLLEGE HOSPITAL 
Tueiday 

IIdblev R OiATN— ^ General surgeiy 
n ednesday 

Margaret C Sturgis— 9 Demonstration ol the use of 
carbon dioiide tubal msufflalion and uterosalpingo* 
grams in the diagnosis of sterility 

Thursday 

Catoari IE Macpariave — 9 Gynecological clinic 
Lida S Cocill— 2 Obstetneal demonstration 

Friday 

JouN S Rodman — g General surgery 
WOMAN S SOUTHERN IIOMEOP VTIIIC HOSPITAL 
Tuesday 

John Dean Eluoit, T C Geary and Thou.as Doaxe 
— q General surgical clinic 
LeohT AsiicsArr— 2 Urological surgery 

II ednesday 

John A Brooke — a Orthopedic surgery 
Thursday 

KAtuANtEL F LANt— 2 Gynccologtcal cboic 
Newlin F Paxson — 2 Lipiodol study of fallopian tubes 

Friday 

Warren C Mercer— 2 Postnatal dime 
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PHILADELPHIA GENERAL HOSPITAL 
Monday 

Walter E Elmer — 2 Orthopedic surgery 
Tuesday 

JI P Warmuth — 9 General surgery 

Frank C Hammond— ii Gynecologj and obstetrics 

Wednesday 

J T Rucn — 9 Orthopedic surgery 
Hudley Owen — 2 General surgery 

Thursday 

E A ScSTTMANN — 9 Gynecology and obstetrics 
W H JIacKenney — 2 Genito urinary surgery 

Friday 

Harvey Richter — ii General surgery 
John Q Bower — 2 General surgery 

ST MARY’S HOSPITAL 
Tuesday 

James A Kelly — 9 General surgery 
William J Ryan — 9 General surgery 
WiLLUM E Parke— I Obstetrical chnic 

Wednesday 

A P Keegan— 9 General surgery 
William Morrison — 9 Gynecology 

Thursday 

Henry K Seelaus— 0 General surgery 
Joseph Toland — 9 Gynecology 
J Stuart Lawrance — r Obstetrical clinic 

Friday 

P A McCarthy— 9 General surgeiy 
Leo WOJC2YNSKI— 9 Gynecology 

PENNSYLVANIA HOSPITAL 
(Maternity Department and Lying In Hospital) 
Tuesday 

N W Vaux and staff — 9 Obstetrics and gynecology 
Wednesday 

E B Piper and staff — 9 Obstetrics and gynecology 
Thursday 

N W Vauy and staff— 9 Obstetrics and gynecology 
Friday 

E B Piper and staff — 9 Obstetrics and gynecology 

PRANKFORD HOSPITAL 
Tuesday 

C F Nassau, L D Englerth and B Cjiantlee — 9 
General surgery 

\\ ednesday 

Edw ard Schumann and Frederick Keller — 9 Gyneco 
logical clinic 

Thursday 

W E Parke — 9 Gynecological dune 
George Hanna — 9 Obstetrical clinic 
L D Englerth and B Chandlee — 2 Fracture drmc 


ST JOSEPH’S HOSPITAL 
Monday 

Franqs j McCullough— 3 Obstetrical operations 
Tuesday 

Melvin M Frankun — 9 Fractures in children 
F Hurst JIaier — ro Gyoiecological operations 
Alexander E Burke — ii Gynecological operations 

TT ednesday 

James A Kelly— 9 General surgical operations 
John F X Jonks — 9 General surgical operations 

Thursday 

Alexander E Burke — 8 Gynecological operations 
F Hurst Maier — ro Gynecological operations 
Charles F Nassau — ro General surgical operations 

Friday 

Melvin M Franklin — 9 Surgery of children 
Francis J McCullough — 3 Obstetrical operations 

CHCSTNUT HILL HOSPITAL 
Tuesday 

John McCloskey— 10 w General surgical clinii, 

£ A ScooM-ANN, Dbs Barrett and Towsov — ii Op 
erative obstetrics 

Wednesday 

W B SsvARTixY and S Dana Weeder— 9 30 General 
surgery 

Thursday 

Charles Behney and Frank Payne— 9 Operative 
gynecology 

Alexander Randall and F Schofield — 9 Urological 
dime 

Friday 

W C Sheehan and L Heroesheimer— 9 General 

surgery 

h A Schumann, Drs Barrett and Towson—ii Op 
erative obstetrics 

MT SINAI HOSPITAL 
Monday 

Moses Bchrend — 1 15 General surgical operations 
Tuesday 

Benjamin LipshuTZ — 9 General surgical operations 
Alexander Randall — r 30 Urological clinic, opera 
tions and demonstration of cases 

B ednesday 

Charles ^Iazer — 9 Operative gynecology 
blORRis CooPERjiAN — 2 Orthopedic clinic, operations 

and demonstration of cases 

Thursday 

Bernard Mann — 9 Operative gynecology 
Alexander Randall— i 30 Urological chnic, opera- 
tions and demonstration of cases 

Friday 

Benjamin Lipshutz — 9 General surgical operations and 
demonstration of cases 

Moses Behrznd — 1 General surgical operations and 

demonstration of cases 
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NORTIIWrSTLRN GENERAL HOSPITAL 
Tuesday 

J B MEvckE, Rodert Boyer and E B Parker— 9 
General surgical operations 
Arthur D Kurtz— j 30 Orthopedic clinic 

n ednesday 

J B Mencke, Robert Boyer and E B 1 irkfr— 9 
General surgical operations 
J S Raupevbush— 12 Gynccologj 
LCD ms— 3 Rectal dime 

Thursday 

J B Mencre, Robert Lot ER and F B PtRkiR— 9 
General surgical operations 
I F Miluken— 2 30 Ccnito unnary surgery 

CHILDREN S HOSPITAL 
\’» ALTER FSTELt. LeE SuiglCal cllBlC 
William A Jaquette Denial clinic 
Howard Childs Carpenter Irc\cnti\c medicine in 
reference to surgical diseases in chihiren 
SusAV C Francis R N Hospital management from 
surgical viewpoint 

J C Giitincs Medical aspect of surgical cases in chil 
dren 

Ralph S Bpouer Roentgenological aspect of children s 
diseases 

Edward F Corsov Bone sphitis and other allietl sur 
gical conditions 
C C Norris Vaginitis clinic 

JEWISH HOSPITAL 
Tuesday 

Walker — 9 Operative obstetrics and gynecolog) 

V H Tllllr— 2 General surgical operations 

11 ednesday 

I B Block — g General sui^ical operations 
J B Lownes — , Urological surgeiy 
I Brinkilanv— 2 General surgical operations 

Thursday 

M Bekrend V LoCB 51 Segal and M Winstov— 9 
General suigical operations 

Friday 

P F Williams— 930 Operative gynecology 
C J Stamm — 10 Operative gynecology 
W H Teller — 2 General surgical operations 

KENSINGTON HOSPITAL FOR WOMFN 
Tuesday 

WiluauE Paree— II Prenatal clinic 
H C Deavxr — 12 General surgery 

H ednesday 

William E Parke — lo General surgery 
John B Hain'es— 3 30 Cystoscopic clinic 

WOMANS HOMEOPATHIC HOSPITAL 
Tuesday 

Frakcois L Huches — 9 Gynecological clinic 
11 ednesday 

Arthur Hartley — 9 General surgical clinic 


EPISCOPAL HOSPITAL 
Monday 

11 C Deavtr— I 30 General surgical clinic 
Tuesday 

louis II MuTvaiLFR— II 30 General surgical clinic 
Joifv 11 Haives — a Urological clinic 
fEUPtr r\y — 2 Neurosurgical clmic 
II ednesday 

A P C Ashhurst— 9 General surgical clinic 
R L John— 1 jo Orthopedic clinic 
R S Hromer— 2 \ rayaemonstration 
Thursday 

KoorsTlI Ivy — 9 Oral surgery 
II C Dcaver— I ja General surgical clinic 
Friday 

Iavuis H MurMniLER— II 30 General surgical clinic 
Joii*t II Haims— 2 Urological clinic 

NOKTIIEVSTERN HOSPITAI 
Tuesday 

1 C Du is— 2 Proctologj 

T T Thovlas— 3 Do clinic I raeturcs and dislocations 
of the extremities methods of reduction and fUatjon 
m various typical fractures with \ ray fdms taken 
before and after reduction, after treatment bte re 
suits 

11 ednesday 

J B Lowsts— 4 Cenilo urinary surgery 
Thursday 

J S RvLorNBisH— 2 Gynecology and obstetrics 
1 T TMoa\s~3 Aaillary operation for recurrent du 
location of the shoulder 

BVBIFS HObPITAL 
Tuesday 

John Sinclair and William Bates— 2 30 rrescnUtioij 
of follow up cases of intussusception and congenital 
hypertrophic stenosis 

Thursday 

Joiiv Sinclair and I Binder— a 30 Conservative treat 
ment of cerv teal adenitis 

jrvsrs HOSPITAL 
II ednesday 

Roscoe W Tfahas— 2 Carcinoma of skin 
LlvrencfA Wiiitcoitti— 2 Lung tumors and mediastinal 
masses 

1 iwoOD E Downs- 2 The saturation method of \ ray 
treatment 

Willard S Hastincs— 2 Exhibition of interesting 

pathological specimens 

WOMANS HOSPITAL 

Tuesday 

Eshly W Auce — 9 General surgery 
ll ednesday 

DoROniY C Bleciischmidt — 9 General surgeo 
Faiw S Fetterm-av — 9 Cystoscopic demonstration 
Friday 

hlsRIs FORSLAD — 9 Gynecological clinic 
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ORTHOPEDIC HOSPITAL 
Tuesday 

A P C Ashhurst, R L Jofm and E T Cros'^an — r 
Out patient dime 

A B Gill — 9 Orthopedic operations 
Thursday 

A P C AsmiORST and staff — 9 Orthopedic operations 

WlLLiiu J Taylor— I Out patient dime 

Friday 

WiLLnu J Taylor — r Orthopedic operations 

AMERICAN ONCOLOGIC HOSPITAL 
Tuesday 

Albert E Boiin:, Citarles E Codman, George M 
Dorrance, WiLLiAa C Hueper, Brady A HocirES, 
C B Longenecker, Saucel McClarv III, Ellice 
McDonald William S New comet, Damon B 
Pfeiffer, William D Robinson, Jesse W Ssarn, 
William H Spencer and S E Tracy — 9 Clinical 
conference with cThibition of patients Fibroid 
tumors, breast cases, congenital mouth cases, heman- 
giomas, etc 

SURGERY OF THE EYE, 

CLINICAL DEMONSTRATIONS 
(Ballroom, Bellevue Stratford Hotel) 

Tuesday, gam 

Indications for and lechniqueof the Different Operations 
for Chronic Mastoiditis (lantern slide demonstration) 
MORRlSbET SwiTH, M D New York 
iscussion J Clarence Keeler, M D , Philadel 
plua 

Chronic Suppurative Otitis Media George L Tobev, 
M D , Boston 

Discussion George M Coates, M D , Philadelphia 

What Place Have Operative Procedures in Otolog>? John 
F Barnhill, M D Indianapolis 
Discussion George B Wood, M D , Philadelphia 

Preparation for Ophthalmic Practice Edward Jaclson, 
M D , Denver 

Discussion T B Holloway, M D , Philadelphia 
Wednesday, gam 

Practical Application of Bacteriology to Clmical Ophthal 
mology S Hanford McKee, M D , Montreal 
Discussion John A Koluer M D , Philadelphia 

Cataract Extraction, a Study of Details Walter B 
Lancaster, M D , Boston 

Cataract Extraction (moving picture demonstration) 
Frank Parker, M D , Norristown, Pa 
Discussion Eugene M Blake, M D , New Haven, 
Conn , and Luther C Peter, M D Philadelphia 

Some Factors Concerned m the Success of Operations for 
Glaucoma Jonas Friedenwald, M D , Baltimore 
Discussion W illiam Zentuayer, M D , and Fb.ancis 
H Adler, M D , Philadelphia 

Thursday gam 

Plastic Facial Work Vilray P Blair, M D , St Louis 
Discussion Robert H Ivy, M D Philadelphia 

Rare Types of Carcinoma and Conditions Simulating 
Carcinoma (lantern slide demonstration) John E 
Macrenty, M D , New \ork 


PENNSYL\^ANIA HOSPITAL 
Tuesday 

Charles F Mitchell and associates — 9 Surgical clinic 
Wednesday 

John H Gibbon and associates — 9 Surgical clinic 
Thursday 

Charles F Mitchell and associates — 9 Surgical clinic 
Friday 

John H Gibbon and associates — 9 Surgical clinic 


EVANS DENTAL INSTITUTE 
Tuesday 

Robert H Ivy — 9 Fracture of the jaw 
B ednesday 

Lawrence Curtis — 9 Oral surgical clinic 
Thursday 

Robert H Ivy and Liwrence Curtis— 9 Oral surgical 
clinic 

EAR, NOSE AND THROAT 

Early Diagnosis and Treatment of Malignancy of the 
^ryn^p^arynx Henry Boylan Orton, M D , 

Discussion Fielding 0 Lewis, M D , Philadelphia 
Treatment of Tic Douloureux and Mfiniere’s Disease 
Walter L Dandy, M D , Baltimore 
Discussion Franos C Grant, M D , Philadelphia 
Friday, gam 

Symposium on Sinus Thrombosis 
Rhirmlo^cal Aspects E Ross Faulkner, M D , New 

Olological Aspects Wells P Evgleton, M D , Newark, 

N J 

Ophthalmological Aspects W L Benedict, M D , 
Rochester, Minn 

Discussion George RI Comes, M D , Ralph 
Butler, M D , Philadelphia, and Professor Emile 
V Grosz, Budapest, Hungary 

EPISCOPAL HOSPITAL 
Monday 

Frederick Krauss — 2 Eye clinic 
W R Watson — 2 Ear, nose and throat clinic 

Tuesday 

Harold von Goldberg — 2 Ey e clinic 
Wednesday 

W R Watson — i 30 Ear, nose and throat clinic 
A G Fevvell — 3 Eye clinic 

Thursday 

C C Biedert — r 30 Ear, nose and throat chnic 
Frederick Krauss— i 30 Eye clinic 

Friday 

C C Biedert — i 30 Ear, nose and throat clmic 
Harold von Goldberg— i 30 Fye clinic. 
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GRADUATE HOSPITAL 
Monday 

L Webster Fox — i Operative eye clinic 
Ralph Butler — 2 Nose and throat operations 
George M Co\tes — a Operative ear cliaic 

Tuesday 

Ross Hall Skiller-s — 2 Operative sinus dime 
W ALTER Roberts — 1 Operative ear clinic 
WiLLiAii Zestslvyer — 2 Operative eje dime 
11 ednesday 

T. B Gleason — 2 Operative nose and throat cbmc 
LwuerC Peters— a 30 Operativceje dime 
George B Wood — 3 Operative nose and throat dime 

Tkur day 

Gabriel Tucker — g Bronehoscopic clinic 
L WebsteeFox— 1 Operative e>e dime 
Ralph Butler — a Nose and throat operations 
George M Covtes — a Operative ear clinic 

Friday 

Walter Roberts— a Surpery of the ear 
RosS Hall Skillee-v— a Operative sinus dime 

JEWISH HOSPITAL 

\fonday 

A Brav — 2 Eye clinic 

H M Goddard— a Otolatyngological operations 
JJ ednesday 

J C Kmpe— 3 rieclimc 

Thursday 

A S kAuruAX— a OtoUiyTipjlogtcal operations 
R F RiopAtn— j Otohryngological operations 

ST MARV S HOSPITAL 

Tuesday 

William Grads — 3 Otolaryngology 
W ednesday 

r A MURTin — 3 Ophthalmology 
Tfiiif day 

R T M DovvziiY — 3 Ophthalmolog) 

Edward Murphy — 3 Otolaryngology 

HAHNEMANN HOSPITAL 
Tuesday 

H S Weaver and staff— 2 Ear nose and throat dime 
Thursday 

H S Weaver and staff — a Ear nose and throat dime 
Friday 

Frank Nagle and Fred Peters — 9 Cataract operations 

ST AGNES HOSPITVL 
Tuesday 

Benjamin D Parish — : Ear, nose and throat dime 
11 ednesday 

George F J Kelly — 2 30 Ophthalmological clmic 


WILLS E\E HOSPITAL 
Monday 

Paul J Pontius J Milton Griscou and Thomas A 
OBrien— a Ophthalmological climes operations and 
demonstration of cases 

Tuesday 

KuaiON Chance Frank C Parker B F Ever and 
LcicitTOV F Appleilvn— 2 Ophthalmological dm 
ICS operations and demonstration of cases 
n ednesday 

Pall J Ponhus J ^flLTON Griscou and Thomas A 
OIlRtCV— a Ophthalmologiealclinics opcrationsand 
demonstration of cases 

Thlirsdl} 

Burton Ciuvce, Frank C Parker B F Baer and 
Leicitton F ArPLEVLAN— a Ophthalmological dm 
ics operations and demonstration of cases 
Fridiv 

Paul J Pontils, J Milton Griscou and Thomas A 
O Burn- a Ophthalmological clinics operations 
and demonstration of cases 

JPFFERSON HOSPITAL 
Tuesday 

Louis 11 CtERP and staff — 0 Bronchoscopy 

I O I cm» and staff — 9 S'osc and throat operations 
?l ednesday 

r O Lewis and staff— le Carcinoma of larynx 

Louis 1 ! Clirt ami staff— 11 Brancho*cop} 

Thursday 

Louis 11 CiERp and sbff—o Bronchoscopy 

F O Lewis and staff — 9 Nose and throat operations 
Friday 

CFG SiiA.N'NON and staff— 3 Ophthalmology 

MT SIN \I HOSPITAL 
Monday 

C W LeFever— 3 30 Eyeclinic operations and demon 
stration of cases 

Tuesday 

Lewis PisitER — r Ear nose and throat dime operations 
and demonstration of cases 
II ednesday 

Daatd Husik— 2 30 Ear, no«e and throat clinic 

Gabriel Tvcker— 4 Bronchoscopy 
Thursday 

MorrisWeinstfin— 2 Ear noseand throntclmic, opera 
tions and demonstration of cases 
Friday 

JIattkew Ersner — r Ear, nose and throat clinic, opera 
tions and demonstration of cases 

pniLADrLPniA genfrvl iiOhriTM 

Tuesday 

Robert J Hunter — 2 LaiyuSoIoE) 

F riJay 

L Wallacf DFtciiLER— 9 Ophthalmology 
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TEMPLE UNIVERSITY HOSPITAL 
Monday 

Matthew Ersner— 3 Operative otology 
Tuesday 

E L VanLoov— 830 Bronchoscopy and cesophagoscopy 
(Chevalier Jackson clinic) 

Robert F Ridpath — 2 Laryngological clinic 

II ednesday 

E L VaiJ Loon — 8 30 Inspection o! Chevalier Jach!>on 
bronchoscopic clinics 

Thursday 

E L VaM Loon — 8 30 Inspection of Chevalier Jackson 
bronchoscopic chnics 

Robert F Ridpath— 2 Operative laryngologj 
Friday 

E L Van Loon — 830 (Esophagoscopy and bronchoscopy 
(Chevaher Jackson chmc) 

Matthew Ersner — 4 Otological clinic 

UNIVERSITY HOSPITAL 
Tuesday 

G^briei Iuckes — 9 Bronchoscopic dime 
If ednesday 

George Fetterolp and staff— -2 Otolaryngological 

clmiCt operations and demonstration of cases 

Friday 

Gabriel Tucker— 9 Bronchoscopic dune 
George Fetterolp and stall— 2 Otolaryngological 

clmiC) operations and demonstration 0! cases 
T B Holloway— 4 Ophthalmological dime 

ST CHRISIOPHER’S HOSPITAL 
Monday 

H J Williams or E H Campbell — i 30 Nose and 
throat clinic 

TT ednesday 

H J Williams or E H Campbell — 9 Nose and throat 
dime 

Thursday 

Dr Feldman — 10 Eye clinic 
Friday 

H J Williams or E H Campbell — r 30 Nose and 
throat clinic 

COOPER HOSPITAL 
(Camden) 

Tuesday 

A M Elwell — 2 Otolaryngological operations 
TI ednesday 

J S SiHPMAN — 3 Opbthalmological operations 
Thursday 

A M Elwell — 2 Otolaryngological operations 


ST JOSEPH’S HOSPITAL 
Tuesday 

George Morley Marshall — 9 The Marshall operation 
for nasal defonnity with end results 
A J Keenan — 3 Otolaryngological operations 

Wednesday 

Arthur Wricley — 9 Otolaryngological operations 
Thursday 

George Morley Marshall — 9 The radical mastoid 
with end results 

C T McCarthy — 2 Otolaryngological operations 
Friday 

Francis V Gowen — 9 Otolarjuigological operations 

LANKENAU HOSPITAL 
Monday 

W J Creighton and Dr Smith — s Eye Chmc 
Tuesday 

W J Creighton and Dr Smith — i Eye clinic 
Ralph Butler and J A Babbitt— 2 Ear, nose and 
throat dime 

n ednesday 

W J Creighton and Dr Smith — i L>e clinic 
Friday 

W J Creighton and Dr Smuh— i £>e clinic 

MISERICORDIA HOSPITAL 

Monday 

J E Loftus — 2 Otolaryngological operations 
Tuesday 

C T McCarthy — 2 Otolaryngological operations 
IP ednesday 

J E Lottos — r Otolaryngological operations 
Thursday 

C T McCarthy — 2 Otolaryngological operations 
Friday 

J E Lorrus — 2 Otolaryngological operations 

NORTIHVESTERN GENERAL HOSPITAL 
Tuesday 

M S Ersner, H S Wieder and M A Zacks~2 Nose 
and throat clinic 

Thursday 

M S Ersner, H S Wieder and M A Zaces — 2 Nose 
and throat dime 
S H Brown— 3 Eye dime 

NORTHEASTERN HOSPITAI 
TI ednesday 

George E Shaffer— 2 Sinus disease 
G A Lawrence— 3 Ophthalmolog> 
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CHESTNUT HILL HOSPIT/VL 
Tutsdoy 

JohnR Dames — i Ear, nose and throat clinic 
It tdnesday 

EeviaminD pABisnandDR Tfacwzi — i 30 Ear nose 
and throat dime 

Thursday 

John R Davies— i Ear nose and throat clinic 
Carl 'W iLLiAits— 2 Ophthalmology 

Friday 

pENj^uiN Parish— I 30 Ear nose and throat cliwc 

S SOUTHERN HOMEOPATHIC 
HOSPITAL 

Thursday 

Gilbert J Palxv Carroll Haines H Daiix\ 
Chaleont and EraRETT A Tvler— » Tonsillec 
tomy and adenoidrctomy dime adults and children 
under gas anaisthesia 

nOMWS MEDICAL COLLEGE HOSPITAL 
Tuesday 

MarcareiF BfTiiR— a Ear nose and throat dime 
Friday 

MaronretF BtTtiR — j Ear nose and throat cUim. 


PRESPA TERIAN HOSPITAL 
Mtnday 

II M Lancoon and J M Thorincton— 2 Ophthal 
molog) 

Friday 

N P Stadefer A\ L Cariss and O R Klin-e— 2 Oto- 
Iiiyngologidl operations 

FR^ANKFORD HOSPITAL 
Tuesday 

FiLlsc Evuesv and Robert Matt— 2 Ear nose and 
throat dime 

It (dnesday 

MillisuH CtLivDLEF — i Fye clinic 

Dr. KiciiiROSON — 2 Lar, nose and throat dime 

STLTSOV HOSPITAI 
Thursday 

Carle Lee Felt — it Ijr, nose and throat chme 
WOMAN S HOMFOPATHIC HOSPITAL 
Thursday 

JosEFu \ F Cuv J R CwsviXit and Crvries J \ 
Fries, Jr-^ Nose and throat cliiuc 

ST LUKES AND CHILDRENS HOMEOPATHIC 
HOSPITAL 


CHILDREN S HOSPIT/AL Tuesday 

JauesA Babbitt and associates Nose and throat dime Charles P Houis and staH—^ Ear nose and throat 
Eon aro Srriant AY Lye clime clinic 
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HUMAN BITE INFECTIONS OF THE HAND 

With a Study of the Routes o> Extension of Isfectiov from thl Dorsum op the H\nd^ 
MICHAEL L MASON, M O , I A C S , akb SUMNLR L KOCH M D , I \ C S , Chicago 

From th« Department of Surgery Notthweitcm Umvmity Medical ‘«-hoi>S 


W ITH the exception of furuncles and 
carbuncles on the dorsal surface of 
the hand and proximal phalanges 
there art no infections which so commonly 
involve these areas as those resulting from 
human teeth Blastomv costs and sporotn- 
chosis, if they xnvohe the hand, usuallj affect 
the dorsal surface, but they are of infrequent 
occurrence ‘\lthough reiati\el> tew cases of 
bite infection have been reported m the liter- 
ature — some thirty-five cases prior to 1910 
and considerably fewer since that time — the 
fact that fist fights and broken knuckles are of 
such common occurrence leads one to conclude 
that such injuries have not received the atten- 
tion or study thev deserve particularly m view 
of the long continued infection and marked 
impairment of function that so often follow 
such injuries 

Dunng the past three years we have had 
under our care thirteen patients suffering from 


Fig 8 Cross sections of hand 4 In A in the region of the 
metacarpophalangeal jomla considerable infUtiatum has 
occurred and the material has extended volarward along 
the interosseus and lumbrical muscles DorsAll> the sub 
aponeurotic and subfascial spaces base been invaded In B 
very extensive dislnbution is seen both on the solar and 
dorsal surfaces The ma«s hes on the solar surface of the 
adductor polUcis muscle separated from the thenar space 
only b> the fascia os erljnng the muscle C a section taien 
through the bases of the metacarpals shoss-s the ina«l>no^ 
in Iht tsso dorsal spaces of the band and in the substance 
of the hrst initrosseus mu«clc 

The xnatomical u«ed for expenmeoul injcctKos was gnea I 

hands ntit. madr luf she Ucpaitmcsl oi Rmtge 


human bite infections Ihey have presented 
such a typical course that it is apparent that 
there are sev erai factors present in such cases 
which combine to produce a unique chain of 
symptoms 

While in the cases reported m the literature 
emphasis has been placed on the symbiosis of 
the spirillum and fusiform organisms of Vin- 
cent, no mention is made of two other im- 
portant factors— the exact site at which and 
the depth to which the infectious agent is 
introduced into the tissues, and the anatomical 
arrangement of the joint lapsules and of the 
fascia! layers of the dorsum of the hand — 
the predominant factor m determining the 
extension of infection from the site of primary 
involvement 

It IS our purpose in this report to discuss 
the three factors which we behevt are respon- 
sible for the clinical and pathological picture, 
to describe what we think is a fairly typical 
clinical course, and to discuss this clinical 
course in some detail, to outline a method of 
treatment and to report thirteen personally 
observed instances of this condition 

RESUME OF THE LITFR-VTURE 

Hultgen (igio) reported what he believed 
to be the first instance of “gangrenous pen- 
onvchia“ due to the symbiosis of fusiform 
bacillus and the spirochtcta denticola His 

Aoito-ny tnlth K>«ntg»n'>grim4oIlheui)«ted 
iiO cf Northwestern Cimersity Mrdjcal School 
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Fir 1 Anteropostenor and lateral roentRenoprams of 
band i The mass has filled the joint caMty has broken 
tbroueb the joint capsule and spread protimall) under the 
dorsal aponeurosis The curved tract left by the needle 
IS veil shown in the lateral picture 

patient was a girl of 7, who infected her left 
index finger b> biting her nails Smears from 
the girl s teeth showed the same organisms as 
were found in the infected finger 

Peters (1911) reported two cases ol hand 
infection due to injuries from human teeth 
In each instance the patient had struck 
another person on the mouth and suffered a 
wound from the opponent’s teeth He noted 
the intense swelling and cedema and the foul 
discharge which followed these injuries, and 
in a patient who refused operation noted the 
de\ elopment of the purplish, ragged, irregular 
granulations In one case smears >ieldcd the 
bacillus fusiformis and streptococcus In the 
other the typical fusiform spirillum combina 
tion was obtained 

Hennessj, Madras and Fletcher (1920) 
studied carefullj an instance of mouth bite 
infection and noted the rnihl s>stemic reaction 
associated with it In this case the organisms 
of Vincent’s angina were also found 

Pilot and Me>er (1925) at the Cook County 
Hospital, Chicago, treated a negress who was 
bitten on the left middle finger A deep ulcer 
developed at the site of injury The surface 
was moist, dark and green, with necrotic bone 



Fir 2 RoenlRcno|,r»cnt of hand i The mau in 
jccled into the third melacarpophatanReal joint has 
ruptured from the joint and extended distalward in sub 
fascial ^ccs of index middle and nne finpers and proxi 
malaard over the metacarpus in thesubaponeuroticipace 

in the center The margins were irregular, 
shagg\ and bleeding, and a putrid purulent 
disiAargc was present There was moderate 
fc\er A roentgenogram of the finger revealed 
a ragged penosteum and a solution of con 
tinuily 0/ ihc Lone resembling a fracture 
Smears from the wound yielded fusiform 
bacilli, spirilla, and a mirturc of streptococci 
and diphtheroid organisms The finger was 
amputated through the middle phalanx and 
nco arsphenamin administered intravenously 
The tissue removed showed deep infiltration 
with plasma cells, lymphocytes and many 
eosinophils, there w ere few polymiorphonuclear 
Icucocy tes 

Fuller and Cottrell (1927) reported a case 
somewhat similar to that of Pilot and Meyer 

H R Owen (1928) reported the case of a 
police officer who developed a chancre of the 
hand following a bite by a prisoner Owen 
rcmarkerl that while this was an uncommon 
complication of such injuries it had occurred 
in the experience of many surgeons 

John It I lick reported a case of “gan 
grenous infection of the hand following hu 
man bite before the Philadelphia Academy 
of Surgery in 1929 The patient, a negro, 30 
years of age, was bitten on the right thumb 
some five days previous to admission to the 
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Fiir 3 Cross sections of hand i In section A, taVen about midway between the 
heads and bases of the mctacarpals the injection mass lies entirely under the dorsal 
aponeurosis and has partially infiltrated the lotcrosseus muscles In Rection B whidi 
passes through the metacarpophalangeal joints, the mass lies in the joint ca\ntv and 
under the extensor tendon and has been directed volarward by the lateral attach 
menls of the latter 


hospital The man was toxic, had a temper 
ature of 102 degrees F and the forearm was 
markedly stvolJen Upon incision of the fore- 
arm malodorous pus was evacuated the odor 
being suggestive of spiroch'ctal gangrene of 
the lung The tissues were gray and oedtma- 
tous Despite wide incision the gangrenous 
process failed to subside and there developed 
extensive involvement of the hand and fore- 
arm associated with chills, fever, and jaundice 
Blood culture was negative -imputation was 
advised, but declined and the patient died 
from the infection 16 da>s after receiving the 
injuiy Smears taken from the pus shonerl 


spiroch'ctai and numerous other bacteria, but 
no fusiform bacilli The photograph of the 
forearm and band which accompanied Fhek’s 
article resembles very much the hand and 
forearm of Case p 

MODF 01 EMRANCE OF THE INFECTION 

The manner m which the wound has been 
recaved plays a very definite role m the sub- 
sequent extension throughout the tissues of 
the hand Most frequently the tooth pen- 
etrates the skin directly over a metacarpo- 
phaUngeal joint, usually of the index or mid- 
dle fingerof the right hand The hand doubled 
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layer fksoa. 



Fig 4 Cross, sections of hand a Section A through the 
bases of the metacarpals shows the mass entirely under the 
aponeurosis but conhned to the region over the third and 
fourth metacarpals Section B taken just provimal to the 
midline between the heads and bases of the metacarpals, 
shows the matenal spread widely under the aponeurosis 
In section C, slightly distal to the preceding one some of 


the barium is seen to lie superficial to the dorsal tendon 
In the region of the metacarpophalangeal joints the 
barium lies within the joint space and has spread distal 
ward over the superficial surface of the extensor tendon m 
the dorsal subfascial space From this region it has spread 
dislalward still m the subfascial space into the fingers 
(Sections E, F) 


into a fist, with the skin and extensor tendons 
stretched tightly across the joint, comes into 
contact with the tooth, which usually pen- 
etrates the joint cavit> Due to the flexed 
position of the fingers the infectious agent is 
introduced at a point proximal to the attach- 
ment of the tendon to the joint capsule When 
the finger is extended the original Ime of 
entrance is sealed off by the skin and tendon 
as they glide proximalw ard This mechanism 
is illustrated in the lateral roentgenogram of 
experimental hand i (Fig i) The infectious 
agent is at once introduced into three spaces — 
the joint space the dorsal subcutaneous 


space, and the dorsal subaponeurotic or sub- 
tendmous sp ice between the tendon and the 
capsule, where a subtendmous bursa is usually 
found At times the tooth injury is received 
over the proximal phalanx of the finger, in 
which case infectious organisms may be de- 
posited bo thsuperficial to and under the expan- 
sion of the extensor tendon on the finger Less 
frequently (Case 7) the injury involves the 
space on the dorsum betw een the heads of two 
metacarpals In such a case the infectious 
process develops in a loose areolar space m 
potential communication with any of the 
other fascial spaces of the hand With actual 



lig 6 Alunf^tudinalicction through hami 3 shows that 
Ute mstacarpophalangeal ]omt ts (\Ued wtth the banum 


_ u v't* u 1“ .v„ u .1 „ t • M ■ hik 0 KocnlcenoRram ot hand . fhe Lanura aa! 

“P"'' into Ihf .utoffineutnlic .pSco on tho protmal 

infillr.tt<l tkt riBon ol the nbKndmoni butna ih, „„s r.ntir nnj has talon. W toth proa, mat 



1 7 Roentgenogram of hand 4 The banum mixture 

was injected into the metacarpophalangeal jomt ol the 
indcv finger and the needle then thrust farther \olarwan] 
Thtre has Lein a Iremendous inhltntion of ill the tissues 


bite wounfU tht infection ma\ enter at anj 
locition (Cases 7, 0 and 11) 

\ftcr gaming entrance into the subcutanc 
ous tissues, extension of the infection is tie 
termincd b> the anatomical arrangement of 
the tissues J he spread, howetcr, is not 
entireh determined bj the continuit) of one 
fascial space with another, but also b> the 
mxoKemenl m the process of thm fascial 
sheets which when infictctl lead to extension 
throughout the spaces of w hich the> form the 
coxenng 

Dissections of the hand with especial atten 
tion to the region of the metacarpophalangeal 
joints, show that at this region there is a con 
\crgencc of \csstlb tendons and fascia which 
come from both the \oIar and dorsal surfaces 
The anatoma of the joint capsule itself is 
also of importance 
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l-if, lo Cros» sections of hand 5 (Tlie actual cro«s sections were made 
of the ulnar half of the hand onl> ) In A the banum gelatin mature occupies 
the subaponeurotic space of the finger B shons the same distribution but 
hnOpS out more clearl) the relation of the material to the tendon sheath In C 
some of the mass has followed thelumbncal tendons i oJanvard and protimal 
ward and in D a small amount of mjecled material is seen to he in the palm 
m the «heith of thi lumbncal muscle 
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joint The fourth metacarpophjbnf'eal joint is fill^ mth the mixture nhich also 
lies in the bursa under the tendon as well as dorsal to the tendon because of leakafte 
about the needle tract 


\NATOM\ OF TIIE FASCIA ABOUT TUF 
MET\CARPOPIIALANGE\L JOINTS 

The arrangement of the fascia about the 
metacarpophalangeal joints is rather complex 
since most of the la>ers of the fascia of the 
hand have some attachment at this location 
Under the skm of the dorsum of the hand 
there is loose areolar, subcutaneous tissue 
which separates it from the dorsal subcutanc 



tig 1' Roentgenograms of hand 6 In the antero 
posterior view the material is seen to overshadow the 
fourth metacarpophalangeal joint and the head of the 
fourth metacarpal bone In the bteral \ lew the mass 
fills the subtendmous bursa 



Iv, >3 Ro ntginogram of hand 7 The mis» appears 
partial]} to encircle the procimal phalant and spreads out 
slight!) proTimalward The ^oint is free while on the 
finger soft tissues appear to be interposed between a deeper 
accumulation of barium 1) ing close to the bone and a more 
superficul accumulation 
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SupcrTiual layer oT digital fataia 



Section B 

fig 14 Cross sections of hand 7 A, Section through the region of the metacarpophalangeal joints B, Section 
through the bases of the proximal phalanges C, Section through the distal one half of the proximal phalaiLx 


ous fascia The dorsal subcutaneous fascia 
covers the back of the hand and has very 
loose attachments to the underlying dorsal 
tendons, but it is attached to the skin so that 
the two structures, skin and fascia, mo\e to- 
gether This fascial layer passes distally over 
the metacarpophalangeal joints on to the 
fingers, where it becomes continuous with the 
superficial layer of the digital fascia At the 
clefts between the fingers the fascia dips 
volarward to become continuous with the 
superficial layer of the palmar fascia, which 
itself IS continuous with the distal portion of 
the palmar aponeurosis 

There is a second layer of fascia over the 
fingers, the deep digital fascia, which is 
attached laterally to the sides of the phalanges 
On the volar surface this fascia splits into 


two layers on either side to enclose the digital 
vessels and ner\ es Dorsally this layer forms 
a covering for the e'^tensor tendon, and 
appears to end in the region of the metacar- 
pophalangeal joints by becoming attached to 
the superficial dorsal fascia In the region of 
the digital clefts the deep digital fascia be- 
comes attached to the dorsal interosseous 
fascia and to the sheets of fascia which pass 
between the mterosseus muscles 
There are certain differences between the 
three fascial spaces which are found upon the 
dorsum of the fingers The superficial fibrous 
fascia of the finger is closely connected to the 
skin by short perpendicular trabecula; which 
make a fairl> dense area in which the spread 
of infection is limited The superficial digital 
and deep digital fascia are also bound to each 
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Fig IS Cro^ sections ot hand 8 A Section neat the bases of the mctacatpals B Section through the middle of 
the metacarpus C, Section through the metacarpophalangeal joints D, Section through the bases of the proximal 
phalanges E, Section through the middle of the proximal phalanx of the nng finger 


Other, though somewhat less securely, so that 
spread of infectious materul between, them is 
somewhat limited Between the deep digital 
fascia and the tendon, however is very loose 



Fig i6 Roentgenogram ol hand 8 The mass was m 
jecled into the cleft between the middle and nng fingers 
and has «ptead both pcoxitnalnard and distalnatd 


areolar tissue which allows freedom of move- 
ment of the tendon Infection in this space 
spreads much more easily than m the more 
superficial space and the infectious material 
is directed b\ the fascia around the phalanx 
toward the volar surface, where it comes to he 
against the neurovascular tunnel leading into 
the palm The extensor tendon over the 
proximal phalanx receives the attachments 
of the lumbneal and mterosseus muscles 


Fig 17 Roentgenogram of hand p The mass was 
injected under the wiensot aponeuro is ov er the fifth meta 
tarpophakngeal joint A con'iderahle amount was in 
jected but none has spread radial to the midhne of the 
fourth metacarpal bone 
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Stclion C 



Fig 18 Cross sections o{ han<l 0 A, Section through the base^ ot the metacarpals 
B, Section just proximal to the middle of the metacarpus C Section just distal to 
the middle of the nietacaipus D, Section through the metacarpophalangeal jomts 


proximal to the capsular attachment of the 
extensor tendon and usually contains a sub- 
tendinous bursa tthich permits easy motion 
of the tendon o\ er the head of the metacarpal 
bone This bursa overlies the dorsal part of 
the joint capsule which m this location is quite 
thin 

The attachment of the tendon to the meta- 
carpophalangeal joint is of more than theoreti- 
cal interest When the joint is flexed, as the 
fist IS closed, the attachment is earned distally 
so that the knuckles are covered by the ex- 
tensor tendon and subtendmous bursa prox- 
imal to the joint attachment of the tendon 
An> thing introduced into the subtendmous 
space while the hand is made into a fist must 
enter the proximal compartment of the dorsal 


subtendmous space This space is of consider- 
able extent and extends proximallj over the 
metacarpus 

The attachments of the capsule of the 
metacarpophalangeal joints are fairl> well 
known but their importance in the extension 
of purulent exudate from the joint into the 
surrounding structures has not been em- 
phasized The capsule of the joint is lined 
b> an inner ejnovial layer of fine and thin 
texture Surrounding this lajer is a thicker 
sheet of fibrous tissue which is condensed into 
vanous thickened portions so as to strengthen 
the joint On the anterior or volar surface 
of the joint there is a dense, tough fibrous 
plate almost as hard as cartilage, in which 
masses of cartilage maj at times be found 
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This plate is further thickened b> the addition 
of fibers from the fibrous sheaths of the flexor 
tendons Laterall> there are de\ eloped in the 
fibrous capsule on either side thick bands, 
the collateral ligaments, which run from the 
nodules on the dorsal surface of the heads of 
each metacarpal bone, distallj and \olar 
ward to become attached to the lateral sur 
faces of the condjles of the base of the first 
phalanx A less definite ligament, the \olar 
accessor> ligament, runs from the dorsal part 
of the capsule to the thick \olar plate There 
are four definite weak spots in the joint cap 
sule, which make for greater mobilit> of the 
joint All of them are in relation to the 
metacarpal attachments of the joint capsule 
One lies on the xolar surface at the proximal 
border of the dense \olar plate which is 
securel) attached to the proximal phalanx but 
attached to the metacarpal bone by onl\ a 
thin, redundant synovial sheet When the 
joint IS extended, and when the joint cavit> 
IS distended the loose attachment of the cap 
sule becomes apparent as a thm membrane 
covering over the condjles of the metacarpal 
bone There are two other weak spots in the 
joint capsule between the contiguous borders 
of the collateral ligaments and the accessor> 
bgaments A fourth and ver> important one 
lies under the extensor tendon dircctlj over 
the head of the metacarpal and between the 
points of attachment of the collateral liga 
ments It may communicate directly with 
the thin walled bursa which lies under the 
extensor tendon just proximal to the head of 
the metacarpal bone 

The relations of the joint to the surroumling 
structures are as follows Dorsally lies the 
extensor tendon which at this place is con 
siderably thicker than anywhere else in its 
course and is separated from the capsule by 
the subtendmous bursa The capsule proper on 
the dorsum of the joint consists only of a thm 
synovial membrane, and the fibers of insertion 
of the extensor tendon Between the surface 
of the cartilage cov ered head of the metacarpal 
bone and the skin are the follow ing structures 
(i) The synovial capsule (2) the postenor or 
proximal subtendmous space with the sub 
tendinous bursa, (3) the attachment of the 
tendon into the joint capsule, (4) the distal 


compartment of the subaponeurotic or sub 
tendinous space, (5) the extensor tendon, (6) 
the dorsal subfascial space, (7) the dorsal 
fasaa, (8) the subcutaneous tissues, (9) the 
skm 

Lateral to the joint the dorsal fascia dips 
down into the spaces between the heads of 
the metacarpal bones and becomes attached 
to the dorsal interosseous fascia Between 
the heads of the bones over the lateral aspect 
of the joints, the dorsal fascia is quite thin 
Under it lies the dorsal aponeurosis which is 
the expansion of the extensor tendons At 
this point It 15 receiving the attachments of 
the interosscus muscles, and this tendinous 
sheet lies directly over the joint and covers 
over the weak spot in the lateral capsule of 
the joint between the collateral and volar 
accessory ligaments Between the dorsal 
aponeurosis and the joint capsule there is a 
thm layer of fibrous tissue The line of attach 
ment of the extensor tendon to the capsule 
turns volarward over the lateral side of the 
joint and is reflected proximally so that the 
thinner portion of the capsule between the 
two lateral ligaments lies m the distal sub 
tendinous compartment 

The vohr portion of the joint capsule is 
the dense phte mentioned abov c To its sides 
art attacbid the transverse metacarpal liga 
ments which hold the adjacent metacarpal 
heads together Volar to the transverse 
metacarpal ligaments run the lumbrical ten 
dons to the fingers On the volar surfaces of 
the dense volar platt of the joint capsule he 
the flexor tendons in their fibrous and sj novaal 
sheaths The volar plate is continued prox 
imally over the head of the metacarpal bone 
and becomes continuous with the volar inter 
osseous fascia over the bone and mtcrosscus 
muscles It is not firmly attached to the head 
of the metacarpal bone, though a thin sheet of 
tissue passes from its under surface to the 
metacarpal This sheet is lined on its joint 
surface by synovial membrane and allows 
free movement of the joints 

In order to test experimentally the signifi 
canct. of the anatomical relationships about 
the metacarpophalangeal joints a senes of 
injections were maile of cadaver hands 
after the manner of the classical experiments 
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undertaken by Kanavel to determine the 
routes of extension of infection from the sub- 
cutaneous tissues, the flexor tendon sheaths, 
and the various fascial spaces of the hand 
Banura sulphate was thoroughly dissolved in 
a warm, fairl> thick solution of gelatin in 
water While still warm and very fluid this 
mass was injected under pressure into the 
regions most often the site of human bite 
injurj !Most of the injections were made, 
therefore, into the metacarpophalangeal 
joints, one was made over the dorsum of the 
proximal phalanx and one in the cleft between 
two fingers After the hands were injected 
roentgenograms were made and the hands 
were then frozen and sectioned transversely 
or longitudinally These sections were care- 
fully studied to determine the exact location 
of the barium mixture 

INJECTION EXPERIMENTS 

Hand I Left hand The needle was pushed 
through the skm and under the extensor tendon over 
the region of the third metacarpophalangeal joint 
The fluid was injected under considerable pressure 
ihe injection mass could be seen to distend the 
tissues of the dorsum over the joint and proximal 
ward for some distance over the hand 

Anteroposterior and lateral roentgenograms (Fig 
i) show the joint space obscured bj the shadow of 
the gelatin barium miiture which has. spread proxi 
mallj over the metacarpal head and shaft and 
diffused somewhat in the contiguous interosseous 
spaces The mass appears to be most dense over the 
head of the metacarpal bone, in the poMtion occupied 
b> the subtendinous bursa The lateral roentgeno 
gram shows the curved tract left b> the solution 
along the course taken b> the injecting needle De 
tails of the injection m the lateral picture are ob- 
sc.ired by the ov erlj mg bone shadows, but it appears 
that the mass is densest just proxim il to the joint 
space, 1 e , in the region of the subtendmous bursa 

Cross sections (hig 3) show that the injection 
matenal has not extended distallj bejond the joint 
capsule It has, however, ruptured proxjmalJy so 
that it lies over the dorsum of the third metacarpal 
bone and the interosseous spaces betw een the *econd 
and third, and third and fourth metacarpal’s In a 
section made through the hand about midway be- 
tween the heads and bases of the metacarpals (Fig 
3A) the mass lies under the dorsal tendons and 
aponeurosis It has infiltrated the dorsal interosse- 
ous fascia to some extent and at one point between 
the third and fourth metacarpals it has entered the 
substance of the dorsal mterosseus muscle 

A section through the metacarpophalangeal artic 
ul-'tions (Fig 3B) shows the gelatin mixture m the 
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joint space and under the extensor tendon 2t has 
been Erected by the lateral attachments of the 
tendon around the lateral surface of the joint capsule 
It has pushed volarwvrd for some distance, more 
on the radial than on the ulnar side and lies m very 
dose apposition to the thin fascia covering the 
mterosseus muscles 

Hand 2 Left hand The needle was pushed into 
the tissues over the dorsum of the third or middle 
metacarpophalangeal joint into the joint cavity and 
puffed hack shghtJy so as to lie in the cavity but not 
between the bones 

The anteroposterior roentgenogram (Fig 2) re- 
veals a tremendous spread of the injection mass 
The spaces of the third and fourth metacarpo 
phalangeal joints are obscured over tbe/r entire ex 
tent, while that of the index finger is obscured over 
Its ulnar half The mass has extended distally along 
both sides of the middle and ring fingers and on the 
ulnar side of the index finger half or more the length 
of the proximaj phalanx The spares between the 
heads of the four medial metacarpals are blurred by 
the banum which has extended provimally over the 
dorsum to about the middle of the metacarpus, 
where it is especially marked over the second and 
third interosseous spaces 

Cross sections made of the band show a rather 
cunous distribution of the banum gelatin mixture 
In Figure 4 the sections are arranged in order, the 
most proximal above In the section (Fig 4A) taken 
just distal to the base of the metacarpus the mass 
lies beneath the extensor aponeurosis, between it 
and the meticarpal bones and dorsal interosseous 
fascia A section (Fig 4B) taken slightly farther 
distalward shows the mass still underneath the 
tendons and spread out over very nearly the entire 
dorsum of the metacarpus It is held on the ulnar 
side bv the attachment of the dorsal aponeurosis to 
the side of the fifth metacarpal On the radial side 
it IS held by a loose fascial attachment of the apo* 
neuroMs to the second metacarpal In a section 
passing close to the heads of the metacarpals (Fig 
4C) the injection mass is seen to lie not only dorsal 
to the extensor aponeurosis but volar to it as well 
It lies volar to it, however, only over the third 
metacarpal where it has filled the joint capsule and 
Che subtendinous bursa To reach the dorsal surface 
of the aponeurosis from its point of injection into 
the joint cavitv , the material apparently has passed 
through the attachments of the capsule to the under 
surface of the extensor tendon It is possible to trace 
direct continuity of the banum gelatin mixture 
from its position under the tendon to the web of the 
fingers where it lies superficial to the aponeurosis 

From the point of Us rupture through the joint 
capsule it has passed distalward as well as proxi- 
malward Distallv jt can be traced over the index, 
middle, and ring fingers (Fig 4E) where it lies be 
tween the dorsal tendons and a thin fascial sheet 
which represents the dorsal portion of the deep 
digital fascia Here it lies m a crescentic space, the 
apices of which pass to either side of the phalanx and 
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he in dose juxtaposition to the nerve and vascular 
tunnels of the volar surface Thej are separated 
from these tunnels by a \ ery thin fascial sheet It is 
to be noted however, that thcj are separated from 
the fleaor tendons by the double la>er of fascia en 
closins the nerves and vesseU and bj the dense 
fibrous sheath of the flexor tendons 

Band 3 Right hand The needle was pushed into 
the third metacarpophalangeal joint space and the 
injection made Ibe needle was then pulled out 
slightl> so that although it lay m the joint cavity it 
was not between the bones The roentgenogram 
(Fig 5) of this hand shows that the material is 
massed about the point of injection filling the joint 
space and the subtendinous bursa and present m 
small amount in the second and third interosseous 
spaces 

Id a longitudinal section of the hand through the 
midlme of the middle finger and third metacarpal 
bone (Fig 6), the injection mass within the meta 
carpophalangeal joint is seen to have gained the 
volar space of the joint cavity where it lies against 
the tough volar plate which completes the joint 
capsule here Dorsally the injection mass has rup 
tured through the joint and has spread through the 
subtendinous bursa and proximalward for a slight 
distance under the tendon 

Hand 4 Right band The needle was thrust into 
the second metacarpophalangeal joint and the in 
jeetton was made with considerable force The needle 
was then pushed slightly radialward and volarnard 
and further injection was made The mass ballooned 
out the thenar space and dorsum of (he hand 

The roentgenogram* (Iig 7) show a haziness over 
the whole radial one half of the metacarpus Over 
the middle of the metacarpus some of the material 
has reached the fourth metacarpal bone and is seen 
to extend ptoximally over the wnst The first inter 
osseous space is obscured, but it is not possible to 
say from the roentgenogram alone whether the 
thenar space is involved 

Cross sections of the hand rev eal a remarkable in 
filtration of the tissues On transverse section through 
the metacarpophalangeal joints (Fig SA fronlis 
piece) the second joint is filled with the barium 
mixture but the capsule has not ruptured ITie 
material which lies outside the joint cavity pre 
sumably reached that position when the needle was 
pushed through the capsule though it is not im 
probable that some may have been forced from the 
jomt cavity and into the subtendinous bursa The 
mass external to the joint cavity lies underneath 
and above the extensor tendon of the index finger 
and about and in the fibers of the first dorsal inter 
osseus and first lumbrical muscles 

A section taken somewhat proximal to the pre 
ceding one (Fig 8B), so that it passes through the 
thenar space, show s the mas* to be widely distributed 
on both the volar and dorsal surfaces of the hand 
On the dorsum the gelatin has spread ulnamard 
under the tendons to the middle of the space be 
tween the fourth and fifth metacarpals and has 


infiltrated slightly the second dorsal interosseus 
muscle Dorsal to the extensor expansion it has 
spread ns far as the fourth metacarpal The sub 
fascial mass is not so thick as the subtendinous 
mass Along the radial border of the hand the 
material appears to have been guided by the fascia 
covering the first dorsal mterosseus muscle It has 
passed between the fascia and the muscle and spread 
into (he space between the latter muscle and the 
adductor pollicis as far as the first volar mterosseus 
muscle It has also followed the radial border of the 
adductor pollias and lies betw cen this muscle and its 
fasaa It has reached the volar surface of the 
adductor pollicis and passed ulnanrard over the 
volar surface of this muscle in the floor of the thenar 
space 

Farther proximalward less and less of the mass bes 
on the volar surface The first dorsal mterosseus 
muscle is permeated with the mixture and there is 
gelatin between it and the adductor poUicis, and 
still some m the floor of the thenar space On the 
dorsum, however, the infiltration becomes more 
marked as the bases of the metacarpals are ap 
proached The greater part of the injection mate 
nal lies deep to the dorsal aponeurosis and has spread 
to the ulnar side of the hand It has spread just as 
widely, but not m such great amount, on the dorsal 
surface of the tendons 

A section (I ig 8C) taken through the bases of the 
metacarpals shows the extent of the matenal super 
fiaal and deep to the dorsal aponeurosis It also 
shows the infiltration of the first dorsal mterosseus 
muscle 

More proximalJy (not illustrated) the mass is 
seen to be confined more and more to the radial side 
of the wrist \ cry little of it lits supcrfieial to the 
tendon* As the region of insertion of the extensors 
carpi radialis appears m (he sections the tendons he 
deep to thv injection mass which now entirely cm 
beds the tendon of the extensor pollicis longus A 
section taken still farther proximalward over the 
region of the dorsal tunnels shows the injection 
matenal lying just under the deep fasaa along the 
radial side of the wrist between the extensor carpi 
radialis longus and brevis and the extensor com 
mums tendons Ilecausc of the attachments of the 
deep fascia ot the wrist none of the mass has gone 
further proximalward than the radial sty loid 

Hands Lefthand Theinjectionwasmadtunder 
the tendon on the dorsum of the proximal phalanx of 
the nng finger about t $ centimeters distal to the 
metacaipopbalangcal joint “I he needle was pointed 
proximalward and the solution was seen first to fill up 
the tissues over the proximal phalanx and then to 
pass proximalward over the metacarpophalangeal 
joint 

The roentgenogram (Fig 9) show s that the routine 
arterial injection made m preparing the cadaver for 
dissection overshadows somewhat the results of the 
banum gelatin mass injection The mass is seen to 
cover the proximal five SLxths of the proximal pha 
lanx, the metacarpophalangeal joint, and the heao 
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of the fourth metacarpal bone Between the nog 
and little fingers the mass is seen to extend almost 
to the proximal phalanx of the fifth finger, it does not 
reach the fifth metacarpal On the radial side of 
the fourth metacarpophalangeal joint the mass does 
not extend quite to the borders of the joint 

The specimen was divided into two parts bj a 
longitudinal section through the midlme of the nng 
finger and its metacarpal The ulnar half was 
further divided into cross sections 

The radial half The injection mass is seen to 
diffuse very slightly just under the skin at the point 
of injection The main body of the material lies 
under the extensor tendon of the finger Distally 
it extends almost to the head of the first phalanx, 
proximallj it extends to the attachment of the 
extensor tendon to the joint capsule, which it has 
infiltrated, and lies within the loose tissues between 
the head of the metacarpal and the tendon 

The cross sections of the ulnar half (Fig ro) show 
a much more extensive distribution of the injection 
mass In the fingers (Fig loA) the mass extends 
under the extensor tendon from side to side to the 
points at which the tendon is looselj attached b> 
fascia to the sides of the phalanx It is interesting 
to note how well the flexor tendons in their sjnovial 
sheath are protected from the injection material 
At the base of the finger (Fig roB) the same dis- 
tribution IS noted At this point the extensor expan 
Sion IS made up of the central slip w hich comes from 
the extensor communis and the lateral slips which 
come from the lumbricals and interossei 

A section taken through the metacarpophalangeal 
joints (Fig loC) shows that a small part of the mas:> 
has passed from the dorsum and now lies on the 
volar Surface in the fascial coverings of the fourth 
lumbncal muscle volar to the transverse metacarpal 
ligament On the dorsum the barium gelatin mu 
ture lies under the extensor tendon and jjiterosseus 
muscle The \oIar mass is still prevented from 
getting into the flexor tendon sheath bj the digital 
fascia and the fibrous tendon sheath It would ex 
tend more easily into the palm than into the tendon 
sheath Still farther proximalward (Fig loD) a 
very small mass of barium lies under the fascia 
covering the fourth lumbncal muscle while on the 
dorsum the mass lies under the extensor tendon con- 
fined b> loose fascial attachments directly over the 
fourth metacarpal bone 

Hand 6 Right hand The injection was made 
into the “knuckle” of the flexed ring finger, the 
needle w-as pushed proximaIl> into the joint cavity 
through the tendon and then pulled back about 
I millimeter 

On roentgenologic examination of the hand (Fig 
12) the mass is seen to be confined to the region of 
the metacarpophalangeal joint where it overshadows 
the joint space In the lateral exposure it is seen to 
have filled the tissue under the tendon and the 
subtendmous bursa 

On cross section (Fig ii) the mass is seen to be 
confined to the region of the metacarpophalangeal 
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joint A section through the joint shows the cavity 
filled wuth barium gelatin mixture and the loose 
tissues under the tendon also permeated by the 
mass There has been no lateral spread Some of 
the mass, as shown in the roentgenogram, also lies 
above the tendon, evidently the result of leakage 
from about the needle tract 

Hand y Right hand In this hand the needle was 
pushed through the tendon on the dorsum of the 
proximal phalanx of the middle finger about i 5 
centimeters distal to the metacarpophalangeal joint 
and slightly to the radial side of the phalanx 

In the roentgenogram (Fig 13) the mass appears 
partially to encircle the ulnar half of the phalanx 
There seem to be two separate spaces in which the 
mass lies, one close to the bone, the other overlying 
the deeper compartment It appears to be separated 
from the latter by soft tissues, which in the sections 
proved to be the extensor tendon Although some 
of the injected matenal ov erhes the joint space none 
actually enters it 

On cross section examination these facts are con 
firmed (Fig 14) In the region of the joint (Fig 
14^) some of the mass lies between the tendon and 
the base of the proximal phalanx on the ulnar side, 
but none is m the joint Presumably the attach- 
ment of the tendon to the capsule prevents further 
spread proximalward In more distal section, 
through the base of the*proximaI phalanx (Fig 14B), 
the mass lies entirely under the extensor tendon 
More distally, however, over the middle of the 
phalanx (Fig 14C) some of the injection material 
has spread about the ulnar side of the tendon and 
dorsally for a short distance superficial to the exten- 
sor tendon, where it lies between the tendon and the 
deep digital fascia 

Hand S Left hand ^ The injection in this hand 
was made into the cleft betw een the middle and ring 
fingers on the dorsum, on a level with the heads of 
the metacarpal bones 

When viewed in the roentgenogram (Fjg 16) it 
is evident that the greater part of the injected 
matenal lies to the ulnar side of the midlme between 
the ring and middle fingers and their metacarpals 
Some of It, however, has spread beyond this line 
radialward and lies over the third metacarpal Al- 
though the joint space cannot be easily visualized, 
stereoscopic plates show that the cavity is not filled 
with the barium mixture Along the base of the 
ring finger the mass extends distally about one- 
fourth the length of the phalanx from which it is 
separated by soft tissues 

Sections made of this band close to the bases of 
the metacarpals (Fig 15A) show that the mass has 
spread widely both deep and superficial to the exten- 
sor tendons, somewhat more widely under than 
above them Nearer the heads of the bones (Fig 
15B) the spread has been less extensive Host of 
the material lies betv een the aponeurosis and the 


• Thesitesof injection in hands Sand 0 and the results obtained are 
vevsinular to those described by Kioivtla Inftthons 0/ ihelland pp 
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fascia Inhere it covers the space betiveen the third 
and fourth metacarpals and overlies the fourth 
metacarpal as uell A smaller amount of the mass 
lies under the aponeurosis dirccth on the dorsal 
interosseous fascia between the third and fourth 
metacarpals, it has penetrated this fascia to some 
extent 

In the region of the metacarpophalangeal joints 
(Fig ijC) the malerialhas spread volanvarJ push 
ing aside and infiltrating the intcrosseus muscles 
and reaching the trans\ ersc metacarpal ligament A 
section through the bases of the proximal phalanges 
(Fig 15D) shows that the barium has spread distalU 
under the deep laver of digital fascia It has not 
penetrated to the \ olar surface of the finger \ sec 
tion taken more diatalK on the ring finger (Iig 
isl) shows the material bitwecn the extensor 
tendon and the deep digital fascia but none on the 
volar surface 

Hand 9 Left hand ‘ In this hand the needle was 
pushed through the tendon on the dorsum just over 
the head of the fifth metacarpal \ppjrentl> the 
joint space was not entered 

The roentgenogram of the injected hand (I ig 17) 
shows a \er> definite localization of the mass to the 
ulnar side of the rnidlmc of the fourth metacarpal 
bone Mtbough the ulnar half of the fifth mctacar 
pophalangeal joint »s obscured bv the banum the 
cavitv does not appear Co be filled with the materul 
The lateral view of this hand shows the great amount 
of material injected and speaks for the definiteness 
of the fascial attachments of the tendons which pre 
vent further radial spread 

bcctions made of this hand show that the barium 
gelatin mixture has spread proximallv almost to the 
carpometacarpal joints In the most proximal sec 
tion (I ig (84) the mass overlies and to some ex 
tent underlies the extensor tendons over the third 
and fourth metacarpals Cunouslv it apjicars to be 
limited bv the delicate attachments of (he dorsal 
aponeurosis to the subcutaneous ixscia Ihcre is 
seen in this section a ring like infiltration about the 
tendon of the extensor digiti quinti propnus 

A section taken about i j centimeters distal to 
the base of the metacarpals (fig iSB) shows a 
very large amount of the mass l)ing dorsal to the 
tendons and under the dorsal fascia Some of the 
mass lies under the aponeurosis over the «pacc 
between the fourth and fifth metacarpals Ihc 
slight attachments of the tendons to the deep fasen 
here arc e\ identlj confining the mass to this location 

btill farther distalward (Fig 18C) the distnbu 
tion appears to be about as in the prev lous section 
The mass extends ulnarward as far as the fascial 
attachments of the dorsal fi«cia to the fascia over 
the hypothenar muscles while on the radial side it 
stops opposite the fourth metacarpal There is a 
very slight amount of the mass under the aponeuro 
813 over the fifth metacarpal 

<TIie sit«> of inicction in bands S and o and (he results obUiaed ate 
very aimilaf to those described by Kanavelin /a/e hent »! fke ttani pp 


Over the metacarpophalangeal joint of the fifth 
linger (Fig x8D) one secs injected material m the 
compartment formed b> the attachments of the 
dorsal fascia to the dorsal aponeurosis 
(It must be assumed that m this experiment the 
needle was pulled out of its position under the ten 
don and came to he over the tendon ) 

Trom these injection experiments we be 
lic\c that the course of spread of the process 
from tooth injuries in the region of the meta 
caqwphilangcal joints, the proximal phal 
angcs of the fingers, anti the loose tissues m 
the ttcb is b> the following routes 
From the joint space it probabl> rupture 
first proximallj into the thin walled bursa 
o\trl>ing the head of the metacarpal and 
undcrljing the extensor tendon (Hand 3, 
Tigs 5, 6 ) It IS not confined here b> the thin 
walls of this sac, but breaks through and gams 
the subafioncurotic space, through which it 
spreads proximallv under the tendon (Hand 
I, Figs 1,3) Its lateral extension under the 
tendon is Jiampcrcd to some extent b> the 
loose areolar tissues running from the under 
surface of the tendons to the dorsal interosse 
ous fascia and metacarpal bones (Hand 9, 
Figs 17, 18) Following this subtendmous 
pathwx) It ma> extend proximaIl> as far as 
the wrist joint and hturallj oxer 1 consider 
able extent of the dorsum As the pus rup 
turob from the subtendmous bursa it comes 
to lie m the loose areolar tissues in the proxi 
mal part of the web of the fingers and thence 
ma) spread litcrallj and distally (Hand 2, 
Figs 2, 4) In this position it lies dorsal or 
external to the extensor tendons and as it 
sprcids distally over the fingers it lies be 
tween the deep digital fascia and the aponeu- 
rosis It ma) also spread proximalward from 
this position and therefore for a certain 
distance lie dorsal to the extensor aponeurosis 
over the dorsum of the hand 

As It lies in the wtb, it comes into close re 
lationship with the tendons of the volar and 
dorsal intcrosscus muscles (I ig 3), which are 
coxcred by a thin sheet of fascia, and it la 
reasonable to assume that extension into the 
interosseous spaces of the hand could take 
place along the tendons after invasion of the 
fasaa 

As w as emphasized abov e the v olar attach 
ment of the joint capsule to the proximal 
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phalanx is very secure and immobile, while its 
attachment to the head of the metacarpal 
bone IS loose, so as to allow free movements 
This thin sheet of synovial membrane and 
fascia ^\ould offer very little barrier to exten- 
sion of purulent material from the joint into 
the tissue lying between the metacarpal bone 
and the volar interosseous fascia (Fig 6) 

When the infection lies in the finger be- 
tv. een the extensor aponeurosis and the deep 
digital fascia it is in close proximitj to the 
vessels and nerves in their fascial tunnel fFigs 
4B, E, loA, B, 14B, C, 15D, E) Although 
none of the material has been forced into the 
fascial tunnel, its walls are so thin that it 
would be quid.ly invaded by infection It is 
to be noted that the flexor tendons and their 
sjnovial sheaths are well protected by the 
dense fibrous tendon sheath, and one would 
not expect a tenosynovitis to occur except 
late in the course of the infection The lum- 
bncal tendons which extend along the side of 
the finger to insert into the extensor tendon 
also lie in close relation to any infectious ma- 
terial which lies under the deep digital fascia 
They are covered by thin fasaa which is not 
a very secure barrier to extension proximal- 
ward Should the process follow along one of 
the lumbneal tendons it would soon reach 
the lumbneal canal and one of the large 
fasaal spaces of the palm (Hand 5, Figs 9. 
10) 

Injection of the gelatin barium mixture 
beneath the extensor tendons resulted in one 
case m actual injection of a lumbneal muscle 
and extension within the subtance of the 
muscle into the palm CIinicalI> this is a 
common method of extension 

In one experiment in which the needle was 
forced through the lateral surface of the 
second metacarpophalangeal joint into the 
substance of the first interosseus muscle, the 
gelatin mass besides involving an extensive 
area o\ er the dorsum, found its way palmar- 
ward and into the thenar space (Hand 4, 
Figs 7, 8) This extension has been observed 
Clinicall> CLINICAL STUDX 

While It IS true that no two cases are exer 
exactly similar m any disease, there are so 
man> things in common in mouth bite in- 


fections that a fairly typical clinical picture 
can be drawn For sake of clarity we wish to 
present such a picture before making a more 
detailed study of the variations 

The patient, a young man, presents himself 
to a physician with a lacerated wound on the 
dorsum of the hand over one of the metacar- 
pophalangeal joints The manner in which 
the wound has been received is frequently 
not disclosed and the possibility that the 
wound is due to a tooth mjur> therefore may 
not occur to the physician After the wound 
IS cleansed and the edges of the skin trimmed 
awaj, surgical closure is often made, and it 
may be thought wise to suture a divided 
tendon and close the joint cavity 

Twenty-four or 48 hours later the patient 
again presents himself complaining of severe 
pam in the hand The hand is then found to 
be considerably sw ollen A lymphangitis may 
be present at this time, thou^ it is by no 
means constant The constitutional symp- 
toms are not especially marked, but there is a 
moderate fever and a mild Icucocytosis The 
sutures, if any, are removed and hot w et packs 
applied to the hand, forearm and arm 

The pain subsides, but the swelling and 
fever persist and after several days it becomes 
apparent that drainage is inadequate and 
that lateral and proximal extension has taken 
place By this time the secretion from the 
wound IS moderately profuse and usually of a 
very disagreeable odor, if the true nature of 
the infection has not been disclosed it is now 
suspected The original wound is opened 
more widely and found to communicate with 
the joint cavit> A considerable amount of 
grayish-brown fluid pus, exceedingly malo- 
dorous, IS released Similar pus is found m the 
soft tissues at either side of the affected joint 
and beneath the extensor tendon Smears and 
cultures made from the pus show many 
organisms, among which may be the fusiform- 
spirillum combination of Vincent Drainage 
of the wound leads to a fall in temperature 
and an immediate though temporary im- 
provement 

Soon, however, there appears an induration 
in the palm, either over a lumbneal canal or 
o\ er one of the larger fascial spaces, 1 e , the 
middle palmar, or, veiy rarely, the thenar 
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space These extensions require drainage, 
and at operation it is noted that i\ith pressure 
on the dorsal and ^ola^ surfaces of the meta 
carpophalangeal joint purulent maternl can 
be expressed from the palmar incisions At 
the same time or later the proximal phalanx of 
the affected finger also shous swelling and 
signs of exudate The linger becomes savollcn 
and indurated painful on extension, and 
modtratel> tender I he tenderness is most 
marked o\er the sides of the finger and oxer 
the metacarpophalangeal joint riierc is slight 
or no pain over the two distal phalanges and 
no local pain over the course of the tendon 
sheath The sides of the fmger are inased, and 
more of the purulent exudate is released The 
fibrous tendon sheath is seen to be intact 
though cvidentl> inflamed but the impression 
gained is that there is no pus w ithm the sheath 
and It IS not opened I rom now on improve 
ment takes place The exuberant, cedematous, 
weak looking granulations become more reil 
and solid ihe discharge becomes progrcs 
Sivel> less, the odor disappears and after 
several weeks or a month or more the wounds 
ffnallj heal, leavang a stiffened finger 

irregular intervals following closure of 
the wound “flare ups' occur These consist 
of acute mflammator) reactions either on the 
dorsum of the hand under the original site of 
injur> or in the palm These areas arc incised 
and the inflammation subsides promptly 
under hot moist packs Cultures from these 
foci ma> show fusiform bacilli, staphvlococci 
and other organisms are usuallj present 
This ‘ lighting up’ ma> be repeated several 
times before hnal cc&sation, and ma> occur as 
Jate as 18 months after the oiigina) injurj 
(Case 2) In some instances bone and joint 
involvement maj have led to amputation 
earlj in the process 

DISCUSSION OF CtIVIC VL COUKSL 

In our series of 13 cases there were 12 males 
and I female, a ratio such as we should expect 
from the nature of the injurj All but 2 
patients were >oung adults, from 18 to 38 
years of age, patients 9 and 10 were 51 and $4 
years of age respectively In 10 instances the 
right hand w as affected, in 3 the left band In 
all but 3 instances the injur> was due to the 


patient striking another individual on the 
mouth and traumatizing the hand against a 
tooth In 2 cases the patient was actually 
bitten, in i case on the right index finger, m 
the other on the left thumb, m each instance 
b) a woman In i instance the patient 
chimed to have injured himself with a tooth 
brush, a story which he maintained up to 18 
months after the original infection Either the 
story was true or the patient realized the 
importance of disclosing at least the nature of 
the source of the infection in a non committal 
manner 

Two patients directly falsified at the tune 
first ai<l was rendered In 3 cases (3, 6, and 
13) the patients were cared for m a hospital 
and fairly large lacerated wounds were su 
tured Had the patients told the truth wound 
suture would certainly not haxc been per 
formed and a more extensive disinfection of 
the wound w ould surely have been earned out 

With such a small senes of cases it is difli 
cult to evaluate the effect of the primary 
treatment In 7 instances the wound was 
taken care of immediately by a phy sician In 
3 cases the usual antiseptic treatment was 
apphccl, in 3 primary suture was performed 
m the belief that the wound had been received 
under fairly clean circumstances In 4 in 
Stances the patients applied different anti 
sepdes themselves and consulted physicians 
only after sw elling and pam dev eloped In one 
case nothing was done to the wound until 
infection developed and a physician was at 
once consulted In one case no record was 
made as to the first aid treatment The case 
m which the infection was the mildest and the 
one in which amputation of the arm was 
finally necessary were both self treated at 
first 

The interval of time elapsing between the 
reception of the injury and the onset of svmp 
toms due to the infection was usuallv short 
In most cases there were pam and swelling 
on the dav following the blow In Case 12 
considerable swelling and pam were present 3 
hours following the injury In Cases 5, 6, and 
13 there was considerable pain 12 hours after 
injury, while in the other cases, except Case 
4, the interv al giv en is 2 or 3 day s The fourth 
patient treated the wound himself and worked 
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for 10 days with no symptoms, then, following 
a slight trauma, a lymphangitis developed 
Extension of infection from the primary 
ioonnd The extent and manner of spread of 
the infection throughout the tissues indicate 
an extension along the fascial planes as de- 
scribed abo\e, and direct m\ol\ement of the 
joint In all instances, except in Case 4, in 
which It seems probable that the infection did 
not get below the digital fascia, and m Cases 
9 and II in which a digit was actually bitten, 
there was first a local though diffuse extension 
underneath the dorsal fascia or aponeurosis in 
the region involved This extension was con- 
centric and resulted in accumulation of puru- 
lent exudate under the tendon and in the lax 
tissues on one or both sides of the tendons in 
the space between the heads of the meta- 
carpals In 7 instances the infection followed 
fascial planes from the dorsum or ruptured 
through the joint into one of the fascial spaces 
in the palm (Cases i, 2, 3, 5, 7, 8, and 12) 
In 3 instances the middle palmar space was 
involved (Cases 5, 7, and 12) and in 2 others 
(Cases 3 and 8) the thenar space 
The determin ition of extension by fasaal 
planes is excellently illustrated by Case 9, in 
winch amputation became necessary Exam- 
ination of the arm at the time of amputa- 
tion show ed that the exudate and gangrenous 
process lay between the skin and the deep 
fascia covenng the muscles, while the muscles 
themselves presented a normal appearance 
When the lumbrical canil is involved the 
infection as a rule gams entrance either by 
involvement of the tissues in the web or by 
extending proximally along the fascia of the 
lumbrical muscle, and the infection may re- 
main confined to the lumbrical canal without 
further volar extension 

The local spread under the extensor apo- 
neurosis becomes manifest almost at once, and 
it IS frequently found necessary to provide for 
drainage in the spaces between the heads of 
the metacarpals at the same time the original 
wound IS opened for better drainage Further 
spread into the palm via the lumbrical canals 
or about the digital vessels and nerves takes 
place later In general the palmar extension 
IS evident in from 10 to 14 dajs following the 
injury, though there is apparently no definite 


time limit In Case 3 the thenar space was 
invaded 4 or 5 days after the original injury, 
while in Case 2 the palmar extension was 
first noted one year after the original injury 
In the latter case it is to be emphasized that 
the recurrence of trouble w as due to a slight 
trauma Such a tram of ev ents w ould indicate 
that the organisms reached the palm, but re- 
mained quiescent until the slight injury to the 
tissue caused a lighting up of the infection 
Another method of extension, illustrated in 
Cases 5 and 7, is about the proximal phalanx 
of the involved finger In each instance this 
extension was noted during the third week, 
1 e , after the extension into the palm Pus in 
these cases w as located laterally on the fingers, 
presumably under the deep digital fascia, and 
did not extend across the volar surface of the 
phalanx until later Such swelling, associated 
with the considerable pam on motion of the 
finger due to joint involvement, and volar 
tenderness, due also to infection in the meta- 
carpophalangeal joint may lead one to suspect 
invasion of the flexor tendon sheath There 
IS not, however, rigidity of the whole finger as 
in tenosynovitis, only the metacarpopha- 
langeal joint IS held flexed while the intcr- 
phalangeal joints can be moved with slight 
pain The tenderness is also usually confined 
to the sides of the proximal phalanx and the 
volar and dorsal surfaces of the metacarpo- 
phalangeal joint In Case 7 the possibility of 
an infection of the flexor tendon sheath was 
considered before incision of the lateral digital 
extension It was decided not to open the 
sheath both because of the absence of un- 
equivocal physical findings, and because it 
was believed that if the sheath w ere already 
involved, the tendons could not be saved, and 
that if it were not involved, opening of the 
sheath would surely lead to infection and 
necrosis of the tendons The subsequent 
course of events proved the wisdom of this 
decision, and the experimental observations 
desenbed above show why the flexor tendon 
sheath is not commonly involved 

Bone and joint mvoUement Some involve- 
ment of the bones and joints was shown to be 
present in 10 of the 13 cases (Figs 19, 20, 21, 
22, 23, 24, 27, 28, 29, and34) In eightof these 
the metacarpophalangeal joint was involved 
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and roentgenologic examination showed rare- 
faction and some destruction of bone The 
arthritis quite evident clinicall> in the earlj 
stages of the infection can be roentgenolog- 
icall> proved during the second or third week 
In two instances (Cases 6 and 7), m which we 
had opportunitj of securing sc\ eral roentgeno- 
grams, the bone involvement was seen to 
improve with conservative treatment Thcdc 
structive process m the joint and in Case 7 
the periosteal proliferation showed evidences 
of healing and climcallj a return of motion 
In onlv 3 instances was bone involvement 
sufficient to lead to operative attack on the 
bone In Case 3 a very persistent discharge 
withacontmuousmoderaterisem tempenture 
lead us to curette the joint space This wc 
know now was a mistake since it lead at once 
to a severe osteomyelitis of the proximal 
phalanx and metacarpal bone and healing 
took place only after removal of the involved 
parts of these bonts In another instance a 
bite had lead to considerable osseous dcstruc 
tion about the distal intcrphalangcal joint 
(Case rr, Fig 34) and a few bus of necrotic 
bone were removed at the time of incision 
No further operative treatment was required 
In the third instance (Case ir) the head of 
the fourth metacarpal was found to be necrotic 
at the time of operation and had to be re- 
moved Apparently the bone infection is 
chiefly a periostitis and unless sequestrum 
formation develops it is better treated con 
servatively If adequately drained, the infec- 
tion of the joint cavity gradually dears up and 
does not necessarily lead to a bony ankylosis 
(See especially Cases 6 and 7, and Figs 23, 24, 
27 28, and 29 ) 

Recurrences of injection A word should be 
added about late manifestations of infection 
These may occur during the first 2 or3 months 
after injury, or as in Ca'ie 2, may not appear 
for a year after the original injury In this 
connection Case 4 presents particular interest 
Here the wound had healed within 10 days 
after its reception A slight trauma, however, 
was sufTicient to cause the infection to flare up 
again In Case 6 there were four recrudes 
cences of the infection — 3 months, months, 
5i^.months, and ii months after the original 
injury One of these can be definitely ascribed 


to the application of a splint which fit lightly 
over the mv oK ed joint In Case 2 the palmar 
extension did not become manifest until a 
year after the initial infection and followed 
slight trauma to the palm from the handle of 
a barber’s chair 

nvCTERIOLOCICVL FIVDISCS 
Records of cultures or smears are found in 7 
of our 13 cases In one instance (Case 3) a 
pure culture of bacillus proteus vulgaris was 
obtained This infection was especially de 
structive, lead to extensive osteomyelitis of 
the bones entering into the formation of the 
joint, and subsided only after resection of 
consideriblc portions of the bones In Case 5 
smears and a single culture showed a mexed 
infection vviih no apparent predominant type 
No fusiform bacilli or spirilla were seen 
Anaerobic cultures were not made and it is 
therefore not possible to say if bacillus fusi 
formis was present or not In Case 6 three 
cultures were made At first a single aerobic 
culture gav c a pure grow Ih of staphy lococcus 
albu> A month later careful anaerobic cul 
tures made by Dr W J Nungester of the 
Department of Ilactcnologv, Northwestern 
University Medical School, failed to yield any 
growth Another month later smears and 
anaerobic culture showed a pure growth of 
bacillus fusiformis (Fig 25) In this case the 
infection persisted for 7 months During the 
latter part of this time, at intervals of almost 
exactly I month, acute exacerbations occurred 
The area of the original injury became red, 
swollen, and painful On each occasion a 
simple stab incision released i or 2 cubic 
centimeters of pus, and hot, wet dressings for 
i few davs resulted in complete cessation of 
both pain and discharge At the last re 
cnidesccncc of the process about 3 cubic ccnti 
meters of pus was released Numerous smears 
made of this pus revealevl no organisms 
It IS interesting to speculate as to the rca<5on 
for the almost clock like regularity of the 
“flare ups” The causative organi'-m grew 
only under strict anaerobic conditions and 
began to appear in the cultures only after 
some 6 days It mav be that the incisions 
changed their oxygen relations, that after 
closure of the wounds they began to multiply 
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Fig 19 Fig so Fig SI 


Fig 19 Roentgenogram of hand, Case i, showing 
periostitis of the pro'^imal phalanx of the middle finger and 
decrease of joint space 

Figs soandsi Roentgenogramsofhand, Case^ show 
mg the progressive destruction of the metacarpophalangeal 
joint of the mdex finger 

Fig 24 Roentgenogramofthehand.Cases showingthe 

again and reached a sufficient grow th to lead 
to symptoms only after 4 to s weeks Pos- 
sibly trauma lead to the exacerbations 
In Case 7 several smears and cultures were 
made At first staphylococcus aureus and 
albus only were rtco\ered Later a mixture 
of staphylococcus aureus, bacillus mucosus 
capsulatus, and streptococcus salivanus was 
obtained At another time a smear yielded 
various coccal forms and a culture made at 
the same time by Dr A A Day of the De- 
partment of Bacteriology, Northwestern Um- 
versit> Medical School, >ielded a pure culture 
of streptococcus salivanus 

In Case 8 streptococci, staphylococa, and 
bacillus coll were found This might well be 
expected though we ha\e not found bacillus 
coll mentioned prexiously as a contaminate 
in mouth bite injuries 

Smears made from Case 1 1 (Fig 33) showed 
the typical bacillus fusiformis-spinllum com- 
bination which IS so frequentl> reported as 
having been found 



Iig 22 Fig 33 Fig 24 


obliteration of the joint $p3ce of the metacarpophalangeal 
joint of the middle finger 

Figs 33and24 Roentgenogramsofhand, Cased show- 
ing obliteration of the )omt space of the metacarpopha 
langeal joint of the middle finger and atrophy of the bone 
This IS more marked in Figure 2} Figure 24, taken 4 
months later, shows definite improvement in the process 

In Case 13 one set of cultures prepared 
anaerobicaIl> revealed no growth A second 
set of cultures prepared at the time Dr 
Shearon incised the hnger yielded a hasmolytic 
streptococcus and an anaerobic gram negative 
bacillus, not bacillus fusiformis 

While the bacteriological studj of our cases 
IS by no means complete it represents fairly 
well the conditions present The infection is 
not due to any one type of organism, but in 
every instance is a mixed infection, certainly 
at the onset The fusiform spirillum com- 
bination is frequently found, and is account- 
able m part for the foul smelling, gangrenous 
lesions so often present These organisms are 
assoaated, however, with others found in the 
mouth, especiallj staphylococci and strepto- 
cocci In none of our cases was the spiro- 
chasta pallida implanted 

PROGNOSIS 

The patients are incapacitated for a con- 
siderable period of time following the injury 
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Fis Pure culture o( fusiform tuciUus uWn from 
Case 6 6 months after the initul infection 


Eifcept m \er> mild infections in which the 
organism has not been introduced below the 
\arious fascial sheets of the hand the period 
of disability is reckoned in months and weeks 
instead of days Patients 3, 6, and 7 were in- 
capacitated for 3 7, and 5 months, respcc 
ti\el\ following the onset of the infection and 
e\en then had residual disability 
None of the patients ha\esuccumbcd to the 
infection, though in one instance (Case 9) it 
was necessarv to amputate the arm becau'^eof 
an ascending gangrenous infection which fol 
lowed the fascial planes up the forearm and 
threatened the patient’s life In no other 
instance did the infection appear to be dan 
gerous to life and m no other case was ampu 
tation of even a finger necessary to cure the 
infection In Case 3 a flail finger resulted 
from removal of the joint, a procedure which 
resulted in controlling the infection, but lead 
to a useless digit which might hav e been better 
amputated m the first place In the cases 
treated conserv ativ ely, notably Cases 6 and 7 
m which the bone was not “scraped,” the 
arthritis and periostitis gradually improved 


and both patients are beginning to show 
movement in the involved joint \\hile it is 
doubtful if complete restoration will take 
place still there is a fair degree of movement 
of the affected fingers and such a termination 
IS preferable to amputation 

TREVTMENT 

The principles of treatment of bite infec 
tions are not different from those of other 
infected wounds, but the factors emphasised 
vbovc — the complicated anatomical arrange 
ment of the tissues of the dorsum of the hand 
an<l fingers, w hich predispose to the extension 
of infection rather than to limitation of it, 
the presence of a mixed infection with organ 
isms of rclativelv high virulence, and the 
relatively low resistance of fibrous connective 
tissue to infectious processes m general— tend 
to prolong unduly the course of such infec 
tions, to predispose to the destruction of 
fascia and tendons and to the involvement of 
bones and joints, and, as a result, to produce 
eventually a more or less extensive impair 
ment of function 

Although we have not had the opportunity 
of treating a single case pnmanlv , or immedi 
ately after the injury, we believe, as a result 
of our observations, that the most important 
factors in the pnmary treatment are careful 
cleansing of the wound wnthoul any attempt 
at wound closure, hospitalization, and either 
the immediate application of warm, wet, 
sterile dressings, or institution of Carrel 
Dakin treatment, with the utmost care to 
prevent the addition of further infection 

Cleansing of the wound, we believe should 
be done gently, and with soap and water 
rather than with powerful chemical solutions 
which are quite as likely to kill hvnng cells as 
to kill bacteria which have been introduced 
into the tissues Obviously damaged tissue 
should be cut away, and the wound left 
widely open without any packing or gauze 
which might interfere with drainage In 
Case 7 which was first seen by us days after 
the injury , the wound had been tightly packed 
with a gauze “dram,” which acted instead as 
a barrier to the escape of infectious material 
Its remov al w as follow td by the discharge of a 
oinsiderable amount of foul pus, which in this 
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Fig afi Photographs of the nght hand Case 6, 8 months after the infection The 
scar at the site of theinjur> is seen on the dorsum over the third jnetacaipophalangeal 
joint Function of the finger has returned practically to normal 


case had acted just as the barium gelatin 
^\hen injected subcutaneously underpressure 
The continuous application of warm, wet, 
sterile dressings produces an active hyperaemia 
and mobilizes the forces that overcome infec- 
tion It should not be continued, however, 
long enough to produce oedema of the part 
and maceration of the superficial tissues 
Intermittent soaking in warm, sterile solution, 
or the use of Dakin’s solution should be sub- 
stituted for the continuous warm, wet dressing 
before the hand becomes congested— usually 
at the end of 3 or 4 days 
Extension of infection should be carefully 
watched for The surgeon should remember 
that extension of infection is likely to take 
place (i) lateralward in the soft, superficial 
subcutaneous tissue of the dorsum of the 
hand, (2) under the digital fasaa of the 
proximal phalanx, and so around the finger, 
(3) more deeply, distalward along the proximal 
phalanx under the extensor tendon, with sub- 
sequent periostitis and osteomyelitis, (4) on 
the dorsum of the hand, as distinguished from 
the finger, under the extensor tendons and the 
fibrous tissue which unites them to form the 
dorsal aponeurotic layer, (5) along the lum- 
bncal canal into the palm and thence into the 
middle palmar or thenar space, (6) less com- 
monly, and usually at the end of 10 or 12 
days, through the joint into the palm, under 
the volar interosseous fascia and thence into 
the middle palmar or thenar space, and (7) by 
erosion of the fibrous flexor tendon sheath 
into the sheath, with involvement of the 
synovaal sheath and flexor tendons 


Successful treatment requires the recogr 
tion of extension of infection to these differei 
sites, and incision before the accumulatic 
of pus under pressure causes extensive necr 
SIS of tissue Incisions for drainage, needle 
to say, must be made with due regard for in 
portant anatomical structures If infectic 
extends through the joint into the palm, tl 
affected space m the palm should be draine 
but through-and-tbrough drainage of tl 
hand, we believe, is never indicated 

“Scraping of the bone” and curettage 1 
the, joint cavity, as has been emphasize 
above, is likely to do more harm than gooi 
If the infection of the soft tissues, fasci; 
spaces, and the affected joint is adequate! 
drained, bone involvement tends to clear u 
spontaneously We have seen sequestrui 
formation in only one case, even thoug 
roentgenograms have shown evidence of e' 
tensive periostitis and grating sounds 0 
movement have given definite evidence < 
destruction of joint cartilage Even thoug 
joint cartilage is destroyed, bony ankylos 
does not necessarily take place, and mobilit 
may still be preserved if efforts are made t 
prevent fibrous ankylosis by the institutio 
of early movement 

A word of warning may be in place wit 
regard to the interpretation of roentgenograrr 
m these cases Not infrequently the surgeo 
or radiologist forgets how quickly atrophy c 
disuse makes itself apparent by the absorj 
tion of lime salts from the bones of the hanc 
A diagnosis of osteomy elitis and bone destruc 
tion has been made on several occasions whe 
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Fig 37 Roentgenogram of the right hand Case 7 
taken February 4 1930 The destructi\e process is dis 
tmetty Msible in the fourth metacarpophalangeal ^omt 
Its luTtVier progress is seen in Figure aS and its diminution 
in Figure 39 

Fig aS Roentgenogram of Case 7 taken I ebruary 35 
1930 Compare with Fibres 37 and 39 There is con 
siderable destruction of bone and periostitis of both the 
proximal phalans and metacarpal bone of the nng finger 
Fig 39 Roentgenogram of nght hand of Case 7 taken 
April 13 1930 Compare with Figures 37 and 38 Definite 
eMdence of healing is present 



Fig JO I holograph of the nght hand Case 7 taken 30 
days alter the injury The site of the injury is indicated 
by the granulating wound on the dorsum between the 
midille and nng fingers The incision between the nng 
and little fingers was made for drainage of the subapo- 
neurotic space The \ olar Mew shows the incision made for 
drainage of the lumbncal canal and the incision made for 
drainage of the subaponeurotic space of the nng finger 
Both views show the typical swelling of the proximal 
phalanx 


/Mthough uc ha\e not seen a casern txhich a 
syphilitic infection was transmitted to the 
injured hand, this possibilit) , as is emphasued 
by the case reported b> Ow en, should not be 
forgotten In one case (Case 10), m which 
the Wassermann reaction 4 weeks after the 
injury x\as ncgatixe, ncosaKarsan was gi\en 
intravenously but apparently without an> 
helpful effect 


slight infection was present and the process 
of rarefaction was mistaken for infection 
Involvement of the flexor tendon sheath, as 
has been pointed out above, is unusual It 
occurs as a late result of extension of the m 
fectious process through the metacarpopha 
langeal joint into the palm In one case (Case 
10) this palmar extension was not recognized 
until erosion of the fibrous sheath and invasion 
of the synovial sheath had occurred In the 
other case m which involvement of the flexor 
tendon sheath occurred (Case 12) a rubber 
tube had been passed from the palmar surface 
to the dorsum of the hand between the third 
and fourth metacarpal bones Not only was 
the fibrous tendon sheath eroded with a re- 
sulting tendon sheath infection, but the flexor 
tendons of the ring hnger were divided by 
pressure erosion of the tube combined with 
the destructiv e action of the infectious process 


SUlIil \R\ 

Bite infections are frequently prolonged 
in their course and difficult to clear up be 
cause the infection is usually introduced 
deeply into the tissues through a compara 
tivcly small wound, because of the character 
of the infection, bccnusc of the anatomical 
arrangement of the structures involved, and 
because of the relatively low resistance of 
fascia, tendon, and bone to a mixed infection 
such as IS caused by the organisms present in 
the mouth 

Such infections when introduced into the 
tissues of the dorsum of the hand — the most 
common site of inoculation — tend to spread 
to definite areas and this extension depends 
particularly upon the exact site and depth 
of the primary inoculation and upon the ease 
or difficulty with which the infectious mate 
rial can escape to the surface 
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Fig 31 Photograph of nght hand, Case 7, taLen Slay, 1930 The incisions have healed, pain has disappeared and 
motion is returning 


In the treatment of such infections an exact 
knowledge of the sites to which infection tends 
to spread is of importance These are in order 
of frequency, the subcutaneous space of the 
dorsum of the hand, the subfascial space of 
the dorsum of the proximal phalanx, the sub- 
aponeurotic spaces of hand and fingers which 
he directly o\ cr metacarpal bones and proxi- 
mal phalanges, the metacarpophalangeal joint, 
the fascial spaces of the palm and the fiexor 
tendon sheaths If these sites are kept m 
mind, extension of infection can be recognized 
early and accumulations of pus drained before 
extensive necrosis of tissue has taken place 

Unless such infections are drained early 
and adequately, bone, joint, and tendon in- 
volvement are certain to occur and to lead to 
extensive impairment of function 

UESUIIE OF HISTORIES OF THIRTEEN CASES 
OF PATIENTS WITH HUMAN BITE INFECTIONS 

Case 1 S F , ^\ esle> Memonal Hospital, 
141940 (December 15, 1928-December 26, 1928) 
Three w eeks before admission to hospital the patient 
struck his fist against another man’s tooth with a 
resulting wound over the metacarpophalangeal joint 
of the nght middle finger During the 2 da>s follow 
mg the injury the hand became very swollen and 
painful, and the patient consulted a physician who 
made roentgenograms and ordered a sah e and hot 
wet packs A week later the dorsum of the hand 
was mased and hot packs were again ordered and 
continued for a week A roentgenogram taken at 
this time showed joint involvement The daj 
previous to admission a small “pocket of pus” in 
the palm of the hand was incised 

On examination there was found a moderate 
swelling over the dorsum of the hand, especially 
over the metacarpophalangeal joint, where there 


was an open discharging wound in which were two 
gauze drains On the palm between the metacarpal 
bones of the middle and ring fingers there was an 
inch long incision m which there was also a gauze 
drain Flexion of the middle finger was found to be 
impaired, otherwise movements of the hand were 
free A roentgenogram (Fjg 19) showed periostitis 
of the proximal phalanx of the middle finger with 
decrease in the joint space of the corresponding 
metacarpophalangeal joint The drainage subsided 
rather promptly after removal of the drams and the 
application of hot, moist packs for a few day s 

Case 2 R T , W esley Memorial Hospital, 
144030 (April 21, 1929-April 25, 1929) In Novem- 
ber, 1927, the patient cut himself with a tooth brush 
across the dorsal aspect of the metacarpophalangeal 
joint of the nght middle finger The wound became 
infected and drained for about 5 weeks, but finally 
healed, apparently completely In September, 
1928, be accidentally bruised the palm of the hand 
The injury was very painful, more so, he thought, 
than it should be Considerable swelling developed 
and pus was thought to be present In November, 
1928, the palmar area was incised with release of 
pus Drainage persisted for 3 days and subsided 
Subsequently, however, the whole hand bothered 
him considerably About lo days before admission 
to the hospital the sw elling of the hand recurred and 
the palm seemed to flatten out He then consulted 
us and we advised hot soakings As a result of 
this treatment the sw ellmg subsided quite promptly, 
and there appeared a small yellow fluctuating area 
m the palm 

He entered the hospital April 21, 1929 A small 
scar could be seen on the dorsum of the hand over 
the metacarpophalangeal joint of the middle finger 
In the center of the palm was a fairly superficial 
fluctuating area, just distal to the thenar eminence 
and Iy^ng over the third metacarpal bone Close to 
it was a healed scar from an incision made 5 months 
prevnously A slight amount of pus was released 
from the fluctuant area in the palm and the process 
healed rapidly after the application of hot, moist 
dressings 
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Fig 3» Photographs of left hand Case g \ Ihoto 
graph when da> preMous to operation Pherc « swelling 
o^e^ the liorsom of the hand and thenar spate B and C 
Photographs taken 7 weeks after the iniurj The woun<l 
has healed mo\enient is returning m the intcrphatangeal 
joints the metacarpophalangeal joint is fLted in etiension 

Casi. 3 \ P \\eslcj Memorial Hospital, 

144410 (April JO ipjg-June S jgao) This man 
nas admitted to hospital April ao 1919 with an 
open lacerated wound over the metacarpophalangeal 
joint of the left index finger He stated that he had 
fallen and cut bis hand on a piece of tin The wound 
was carefull) cleaned and sutured b> the house 
surgeon who told the man to return the following 
da> for dressing Thedas after the injur) the dor 
sum of the hand was greatl) swollen and painful 
The patient had a temperature of roi J degrees and 
looked ill Ml the stitches were remoNed and the 
man put to bed with hot moist packs o\cr the hand 
and forearm There were painful axillar) glands on 
the affected side and it was assumed that we were 
dealing with a streptococcic infection There was as 
^et no odor from the wound to excite our suspicion 
and ne did not doubt the patient s story In a fc«\ 
da\s a swelling developed in the thenar space The 
wound was explored and the thenar space incised 
April 27 xgiQ The wound over the mclacarpo 
phalangeal joint about i'* inches long was filled 
mth unhealth) exuberant granulations and bits of 
necrotic tendon could be seen in it At the base of 
this wound the roughened uncovered surface of the 
bones entering into the formation of the metacarpo 
phalangeal joint could be felt There had been an 
extension of pus into the space between the index 
and middte fingers No connection could be found 
between the dorsal wound and the thenar space 
though the joint space was not explored The 
thenar space was opened along the radial border of 
the second metacarpal and about one and one half 
ounces of stinking yellow pus evacuated The ong 
inal wound was also enlarged and the cleft between 
the index and middle fingers incised On obtaining 
the foul smelling pus we at once realized we were 
dealing with a human bite infection and the patient 
admitted this later 

Hot, moist dressings w ere reapplied and the man s 
temperature came down rapidly to normal After 
some two weeks however, it was apparent that 


drainage was not adequate There was still very 
abundant malodorous drainage, and occasional rises 
of temperature A roentgenogram (Fig 20) made 
of the hand showed considerable erosion and destruc 
tion of the joint and head of the metacarpal May 
f 4 1929 the original incisions were enlarged the 
joint space curetted and considerable necrotic bone 
removed I rom this time on despite heat and the 
use of Dakin s solution the destructive action of the 
infection on the bone progressed A roentgenogram 
JIa) 27 1920 (Fig 21) showed considerable infec 
tion of the bone and joint The joint surfaces were 
practical!) destroyed and there was considerable 
periostitis of the shafts of the bones Culture of the 
wound made at this time showed a growth of bacil 
lus proteus vulgaris (Hauser) 

The best procedure at this time would undoubt 
edi) have been amputation of the finger The dead 
bone, however, was resected and the wound healed 
promptly but the patient was left with a fiail finger 
which will undoubtedly require amputation 

Case 4 F R I’assavant Memorial Hospital 101 
(June 26, 1929-June 29 1029) Ten davs previous 
to entrance to the hospital the patient struck 
another man in the mouth and received a slight 
wound on the dorsum of the right hand just distal 
to the metacarpophtlangcal joint of the index 
finger He pul mcrcuroebromc on the wound and 
applied a dressing Ivcrythmg seemed all right 
until heaccidcntallv struck the finger at which time 
It swelled and became painful On admission to the 
hospital there was a small open wound just distal 
to the joint, with verv slight non odorous purulent 
discharge Ihe dorsum of the hand was much 
swollen and there was a red streak running up the 
forearm No glands were palpable m the axilla 
The application of hot moist dressings resulted in 
prompt subsidence of pain anil swelling It was 
several weeks however before the wound finally 
healed 

CxsES BL I'assav ant Memorial Hospital, 434 
(September 3-Octobcr 7 1029) Flevcn dayspre 
vious to admission to hospital the patient struck 
a man on the mouth receiving a deep gash over the 
thud metacarpophalangeal joint of (he right 
He was seen at once by a physician who applied 
iodine and strapped the wound tightly with ad 
hcsivc On the next day the hand became red and 
swollen and he was seen by Dr L H Hines who 
applied hot moist packs 1‘us began to dram from 
the wound a days later and he was taken to a hos 
pital where the wound was enlarged for better 
drainage After this procedure he obtained relief 
for several days but subsequently the swelling and 
pain recurred with such seventy that he was unable 
to sleep At Dr Hines request he was then ad 
muted on our service at I’assavant Memorial Hos 
pital , , 

On admission he had a ragged, discharging 
smelling wound over the dorsum of the third meta 
carpophalangeal joint of the right hand 
considerable general tenderness over the whole 
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Tig 33 Case ii, three weehs after bite injury of right 
index foigcr 

finger, not limited to the tendon sheath, and it was 
possible to extend the fingers tMthout pam The 
epitrochlear glands r\ere enlarged and painful, but 
there were no red streaks of 1> mphangitis The tem- 
perature at time of entrance %\as 98 4 degrees and it 
did not rise above 99 degrees during his 2 weeks’ 
hospital staj Blood examination made at the time 
of entrance showed a red count of 4,800,000, haimo 
globin of 80 per cent, a white count of 10,700, with 
<5r per cent pol> morphonuclear neutrophils, 35 per 
cent lymphocytes, and 4 per cent transitional cells 

Hot packs were applied for 2 days with allexiation 
of pain and decrease in the amount of discharge, 
after which dressings moistened with Dakin’s solu- 
tion were applied for 5 days The discharge dimin- 
ished, but It was exident that drainage was not 
adequate, there was some tension in the palm, and 
It was thought wise to secure better drainage This 
was done August 31, through an incision on the 
dorsum along the ulnar side of the third metacarpal 
bone Considerable pus and granulation tissue were 
removed Because of the palmar tenderness the 
middle palmar space was opened in the cleft be 
tween the middle and ring fingers No pus was 
found, though there was considerable oedema and 
thin yellowish fluid A Carrel tube was placed in 
the dorsal wound and the use of Dakin’s solution 
continued Cultures made from the pus showed a 
profuse growth of various organisms, a large and 
small coccus and a bacillary form being the most 
prominent Anaerobic cultures were not made 

From this time on improvement was steady but 
slow During convalescence a collection of pus 
found its way to the surface on the radial side of the 
proximal phalanx of the finger This drained for a 
few days and ceased A roentgenogram (Fig 22) 
showed an obliteration of the joint space, atrophy of 
the bones, and slight periostitis of the metacarpal 
and the proximal phalanx On one occasion, several 
weeks after discharge from the hospital, the region 
over the metacarpophalangeal joint became red and 
fluctuant Simple stab incision into the center with 
release of a small amount of pus resulted m prompt 
healing 

Case 6TB, Northwestern University Surgical 
Dispensary, 22718 E On September 6, 1929, one 
month previous to his admission to Northwestern 



Fif. 34 rhotomicrograph of the pus from Case ii 
Original magnification circa 1,500 There are numerous pus 
cells among which are seen spirilla and fusiform organisms 


University Surgical Dispensary, the patient, a man 
of 24, struck a man on the mouth and received a 
wound over the dorsum of the metacarpophalangeal 
joint of the right middle finger The wound was 
sutured at a hospital, where he did not reveal the 
true nature of bis injury The hand became very 
much swollen and painful On the following day 
the wound was reopened, and hot, moist dressings 
were applied A moderate discharge developed, 
which, however, cleared up in 2 or 3 weeks lie 
applied to the dispensary for treatment, October g, 
1929 because the hand had become very stiff from 
long immobilization At this time a diagnosis of 
involvement of the third metacarpophalangeal joint 
was made and a roentgenogram made (Fig 23) 
Physical therapy was instituted to mobilize the 
mterphalangeal and metacarpophalangeal joints 



Fig 35 Ca^eii Osteomyelitis and suppurativ e arthri 

tis have lead to a pathological dislocation at the distal 
mterphalangeal joint 
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We first examined the patient November j, 1929 
At this time there was a hard swelling about the 
third right metacarpophalangeal joint with redness 
and blanching on pressure The mterphalangeal and 
metacarpophalangeal joints of all the fingers showed 
definite limitation of motion presumabi) due to 
fibrous thickening of the joint capsules The roent 
genogram taken some time previously showed an 
arthritis with destruction of cartilage of the third 
metacarpophalangeal joint (Tig aj) The roent 
genologists suggested that there was probabh bony 
ankylosis 

Physical therapy was continued, but it was ad 
V ised not to massage or mov e the inv olved joint On 
December 21 1929 a swelling had developed over 
the dorsum of the joint with an area of fluctuation 
m the center This was incised and a moderate 
amount of pus was released An aerobic culture 
of this pus resulted in a pure growth of staphvio 
coccus The inflammation responded rapidU to 
hot moist dressings Phvsical therapy was again 
instituted in Januarv On February i, 1930 he 
returned with a second swelling in the same location 
as the first This was incised and anaerobic cultures 
were made The swelling receded rapidly after the 
application of heat The cultures remained sterile 
even after a week s incubation 

Movements were gradually improving in the 
hand and on February 8a tension splint wasapplied 
to assist in obtaining extension of the fingers A 
roentgenogram (Fig 24) made at this time showed 
that the density of the third metacarpal had re 
turned to normal There was no evidence of active 
infection at this time The man returned on March 
t rgyo with a third swelling of the hand m the 
same location as the previous two lie bad worn the 
splint for 24 hours and believed that pressure of the 
dorsal plate on the injured area had caused a flare 
up This area was again incised with release of pus 
from which anaerobic cultures were made Hot 
wet packs were applied and in a week the inflam 
mation was gone The anaerobic cultures from this 
pus showed after 6 days a pure culture of fusiform 
bacilh (Fig 25) 

The man was seen again early in hlay , 1030 IK 
had been back at his work as a painter for some 6 
weeks and had good use of the hand The move 
ments in all but the middle finger had returned to 
normal In the middle finger flexion and extension 
of the mterphalangeal joints were normal, but there 
was still some limitation of motion in the meta 
carpophalangeal joint (Fig 26) the range of move 
ment being from 180 degrees extension to 135 
degrees flexion The patient was again seen on 
August 2 1930 He had had no trouble with the 
hand until 3 days previously when following a hard 
days work the dorsal swelling recurred with con 
siderable throbbing pain He applied hot, wet packs 
for 3 days and came to the dispensary when he be 
lieved incision was indicated At this time the whole 
dorsum of the hand was red and swollen and there 
was a point of localized tenderness just to the ulnar 


side of the midline of the metacarpophalangeal joint 
of the middle finger No fluctuation was present 
and It was not thought advisable to incise at the 
time On August 4 the man was given o 6 gram of 
ncosalvarsan and on August 6 an incision was made 
and about 3 cubic centimeters of dark flocculent pus 
was released from beneath the extensor tendon 
Smears from this pus failed to reveal any organisms 
Case 7 F H F, Fassavant hlcmonal Hospital, 
*S73 A policeman of 38 years, was bitten by a 
negro on the dorsum of the right hand in the space 
between the middle and ring fingers on January 12, 
toyo The wound was treated at once by a physi 
Clan who applied antiseptics and packed the wound 
with gauze The hand was swollen somewhat (be 
following dav and there was slight drainage on the 
second dav following injurv On January 15, the 
band became intensely swollen and painful and he 
was admitted to Fassavant Memorial Hospital at 
9 p m At the time of admission there was an open 
draining wound on the ulnar side of the midclle 
finger at the level of the head of the metacarpal 
The epilrochlear glands were enlarged The tern 
peraturc was loi 2 degrees F 
Further drainage was instituted at once The 
original wound on the dorsum was enlarged and con 
siderable foul pus poured into it from the interdigital 
space between the ring and little fingers this space 
was then drained directly by a longitudinal incision 
immediately over it There was rather profuse 
haimorrhagc from several large subcutaneous veins 
which were divided m the incision Massive hot, 
moist packs were applied Immediateh following 
the operation the patient suffered a chili which lastea 
1$ minutes A culture taken from the pus at thiv 
time was reported to contain staphylococcus albus 
and aureus 

Following drainage the temperature dropped to 
994 degrees F, the swelling decreased and the 
pain practically disappeared That the process was 
not brought (0 a standstill was shown by (he fact 
(hat the malodorous drainage persisted and by the 
daily nse in temperature to loi-ioi 4 degrees F 
On January 21 swelling and tenderness on the volar 
surface of the hand over the metacarpophalangeal 
joint of the ring finger were first noted There was 
considerable pain on extending the finger and a 
point of tenderness was prisent in the lumbrical 
space between the ring and little fingers The ques 
tion of tendon sheath involvement wa> considered 
but the localization of pain to the joint on extension 
of the finger pointed rather to involvement of this 
structure as the source of the pam 

On January 22 the lumbrical swelling was in 
ased Pus was found extending palmarward from 
the dorsal infection The tendon sheath of the 
flexor tendons of the ring finger was erdematous and 
gray Massive hot, rnout packs were again applied 
The following day there was still considerable pain 
on extending the ring finger We feared that the 
sheath was infected but felt that if it were not 
already infected it surely would be if it were opened 
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and that if it were already involved the chances of 
saving the tendon would be slight even if the sheath 
were adequatelj drained It was decided, therefore, 
not to open the sheath The white count on January 
24 was 10,100 with 74 per cent neutrophils 
The pain on extending the finger gradually 
diminished, but although the temperature dropped 
after the drainage of January 22 it again rose and 
on January 29, a fluctuant swelling appeared over 
the radial side of the proximal phalanx The while 
count at this time was 14,150 The swelling was 
incised and grayish green, foul smelling pus was 
evacuated At the same time, the incision over the 
fourth lumbncal canal was lengthened and oppor- 
tunity taken to examine the tendon sheath again 
The outer fibrous sheath was osdematous, but it 
was not thought that there was pus within it It was 
not opened Forceps were passed into the incision 
between the third and fourth metacarpals and bare 
bone was felt Smears taken from this pus showed a 
few fusiform organisms and an occasional spirillum 
On January 31, the white count had dropped to 
11,700 and from that time on the temperature re- 
mained about normal The hot moist packs were 
continued until February 2, when they were re 
placed by Carrel Dakin treatment The swelling 
over the proximal phalanx receded somewhat, but 
failed to disappear completely Pressure over it and 
over the metacarpophalangeal joint lead to exuda 
tion of yellowish gray pus from the palmar incision 
A roentgenogram on hebruary 4 (Fig 27) showed 
some destruction of the distal end of the fourth 
metacarpal bone as well as some damage to the 
fourth metacarpophalangeal joint The white blood 
count was still increased slightly, to 11,900 
On February 6, a small incision was made over 
the palmar surface of the proximal phalanx of the 
ring finger and pus and necrotic tissue were evacu- 
ated Hot, moist packs were again instituted A 
smear taken from the pus at this time showed a 
highly motile coarse bacillus, unidentified, and 
culture showed staphylococcus aureus, bacillus 
mucosus capsulatus and streptococcus sahvarius 
No spiral forms were visible on dark field examina- 
tion 

The day following this operation the white count 
was 14,200, but the temperature was not above 99 2 
degrees F and the condition gradually improved 
Dr A A Dav of the Department of Bacteriology, 
Northwestern Universitv Medical School, made 
another culture from the wound and secured a pure 
growth of streptococcus sahvarius 

On February ii the temperature reached normal 
The swelling slowly decreased, but still remained 
most marked over the metacarpophalangeal joint 
and proximal phalanx of the ring finger (Fig 30) 
Ihe white count Fcbruarv 11 was 10,950 

By February 22 all incisions were beginning to 
heal, there was still ^ome discharge, but it was much 
less ofTensive and the granulations were becoming 
less ccdematous The patient was discharged from 
hospital Februarv 22 


On February 25, a roentgenogram (Fig 28) re 
vealed a definite osteomyelitis involving the distal 
end of the third metacarpal and the proximal end of 
the proximal phalanx of the ring finger 
The patient was seen dailv for several weeks, and 
then at intervals until May 15 Discharge persisted 
from the dorsal incision at the original site of injury 
for some 2 weeks, and for almost the same time from 
the palm The incisions, however, healed slowly 
Some 3 weeks after discharge from hospital a small 
fluctuant area over the volar surface of the meta 
carpophalangeal joint was incised without ana;s- 
thesia A small amount of necrotic fat was released 
This incision healed almost immediately 

A roentgenogram made April X2 (Fig 29) showed 
evidence of progress toward cure There were 
periostea! thickenings both in the fourth metacarpal 
and proximal phalanx of the fourth finger and some 
evidence of damage in the joint as well, but in the 
judgment of the roentgenologist, Dr James T Case, 
the process was subsiding 
The man was last seen Mav 15 At that time he 
was developing movement of the finger (Fig 31), and 
the decision with regard to incision of the tendon 
sheath appeared to have been vindicated 
CvsE 8 E B , Cook County Hospital, 1143085 
(November 30, 1929-December 14, 1939) One 
week previous to entrance into hospital the patient, 
a man of 31 years, struck another man on the 
mouth and split open the skin over the knuckle of 
the left index finger He paid no attention to the 
wound until 2 days later, when because of the pain 
he began to soak the hand m bone acid solution He 
continued this treatment for 2 days without relief, 
and then went to a physician who trimmed the 
edges of the wound, removed some black material 
from It, and ordered hot boric acid soakings every 2 
hours These were kept up for 3 davs, but because 
no improvement took place his physician advised 
him to go to the Cook County Hospital for treat 
ment (We are indebted to Dr Edward Lyon, 
Quincy, Illinois, at that time senior surgical interne 
at Cook County Hospital, Chicago, for the careful 
record made of this case The patient was also 
presented by him at the December meeting of the 
Cook County Hospital Surgical Society ) 

At the time of admission to the hospital the tem- 
perature was loi 6 degrees and the pulse 140 There 
was a sinus over the dorsum of the metacarpopha- 
langeal joint of the left hand, from w hich a greenish- 
yellow thick, stinking pus exuded (Fig 32) The 
tissues over the thenar space were tense red and 
swollen, there was considerable swelling of the dor- 
sum of the hand and impairment of flexion of the 
metacarpophalangeal joint of the finger There was 
no lymphangitis or lymphadenopathy Hot bone 
pacl^ were ordered and a roentgen examination of 
the hand requested Two days after admission it 
was evident that further drainage was required and 
on December 3, 1929, the wound on the dorsum was 
enlarged Some necrotic tendon was excised and 
the thenar space was opened from its palmar sur- 



622 


SURGERY, GYNECOLOGY AND OBSTETRICS 


face Considerable pus ^^as released from tlie 
dorsum, but none from the thenar space The tem 
perature just before operation had reached 103 
degrees Cultures made from the pus rc\ealcd a 
mited infection of hxmoivtic streptococcus, staphy 
lococcus albus and bacillus coli Hot bone dressings 
iiere again applied and kept up for a dajs after 
which Carrel iJakin treatment was instituted The 
temperature dropped to roi degrees the da\ follow 
ing operation and reached lot degrees the second 
da\ after which it remained normal A week follow 
mg operation a small abscess or extension of the 
onginal process appeared on the fingtr Ihis was 
reached with a pair of forceps through the original 
incision and was drained 

A roentgenogram made December 16, 1929 showed 
an osteomjchtis of the bones forming the meta 
carpophalangcal joint 

I he man was discharged 2 weeks after admission 
and reported did) for dressings Healing took place 
slowl) but was complete 4 weeks after his discharge 
from the hospital Before healing was complete 
phvsical therapi was begun and when last seen the 
patient was able to extend his finger compictcl) 
and to mo\c it fairl\ well at the intcrphalangcal 
joints \t the metacarpophalangeal joint, howcier 
there was almost complete fixation tn extension 
(Fig 3S) 

C vsE 9 0 L Cook Counts Hospital 1001536 
(February 3 ig27-March 16 1927) A laborer, 
aged 51 years w is bitten on the left thumb b) a 
woman 4 days prcyious to his admission to the 
Cook County Hospital f he wound yyas washed m 
cold water and Sloans hnimcnt and arnica and 
lodint Wert applied 1 wo da)8 lattr the thumb be 
tame y try painiul on moyement and throbbing pain 
lieyeloptd on llie right side of the yyrisl At the 
time o! admi'sion to the hospital 4 days after the 
injury thirt was a swelling of the thumb and yyrist 
mort marked on the dorsal surface and slight 
oozing of serous lluid from the wound edges Jhe 
axillary hmph ghnds were somewhat enlarged and 
sugar was prtsmt in the urint The daj following 
idmission tht thinar space was opened yyidcl> by 
an inttsion on the dorsum of the hand and hot, ivct 
dressing applad 

1 ollowing tht institution of drainage the patient 
felt someyvhat bttttr but the temperature remained 
elevated and ranged between 100 and 102 8 degrees 
I Despite the continuous application of hot packs 
and the forced administration of fluid the pain re 
turned in the hand and arm the forearm and arm 
became red and very much swollen and the senior 
interne on the seryice Dr Oscar Richter noted 
crepitation extending oyer the forearm The pus 
from the draining wound was described as havinga 
‘ terrible odor 

Three dajs after the first operation wc were 
asked to sec the patient At that time the tissues 
about the drainage incision had become black and 
the edges had separated widel) Ihere was an 
extensive moist gangrene of the subcutaneous tissues 


and extensor tendons, with a profuse frcal smell 
ing, brownish black discharge The entire forearm 
was dusk), hot and tense Several long incisious 
from the wrist to the elbow vvere made immediately, 
Carrel tubes were inserted and treatment with Da 
km s solution was instituted 
There seemed to be some relief from the toxic 
symptoms as a result of the drainage but if was 
only temporarj Although the tcmpirature did not 
again rise over tor 2 degrees I the patient became 
very toxic, and 2 days after the second operation de 
velopcd a hiccough which persisted with little 
respite Four days following the second operation 
It was obvious that the infection was still spreading 
upward and would soon prove fatal if not arrested 
Under nitrous oxide anrsthesia the arm was rapidly 
amputated midway between the elbow and shoulder 
Although there was a very extensive infiltration and 
gangrene of all the subcutaneous tissues of the fore 
arm and low crone half of theorm the muscles at the 
Stic of amputation were red and healthy , and appar 
cntly not involved m the infectious process 
I ollowing the amputation the man made a slow, 
but steidv recovery which veas hampered somewhat 
by his diabetic condition He was discharged 
March 16 fortv one days after admission, with a 
granulating wound over the slump of the arm 
Jhc condition of the hind and forearm in this 
caseverv closely resembled the excellent photograph 
of a Similar case reported by Dr John B I lick 
CiSLio H \\ , Cook County Hospital, i{ir94S> 
1112446, 1117638 (April J3 i92o-\pril 16, 19:0 
April 16 io2»>“May 20 1029, ^^^y 20 1929-^11/1 
27 1929) i his man a police officer, was admitted 
to the observation ward of Cook County Hospital 
\pnl It 1920 shortly alter being bitten on the dor 
sum of the third right metacarpophalangeal joint 
by a drunken patient 

He was seen at the time of entrance by Dr Roger 
\3Ughan who confirmed the examining room diagno- 
sis of suppuratiyc arthritis and ordered continuous 
hot boric packs applied to the hand 7 he temperature 
at this time was joo degrees I and the man com 
pbanid of considerable pain in the hand lor the 
next 7 days the hot packs were kept up, but the pain 
was not relieved and the man was transferred to our 
service on April 15, 1929 

At that time there was a draining sinus on the 
dorsum of the right hand just radial to the middle 
metacarpophalangeal joint There was also con 
siderablc swelling of the entire dorsum of the hand 
The patients temperature was 102 degrees F 
Under nitrous oxide ana-sthcsia a vertical incision 
was made just radial to the extensor tendon of the 
middle finger Considerable thick foul pus was ri 
leased from under the tendon and dorsal aponcuro 
sis, and oozing of pus was observed from a small 
opening in the joint capsule N'oluminous hot moist 
bone packs were applied On the following day the 
temperature dropped to 100 degrees 1 and at no 
time afterward did it rise over 10 1 degrees, within a 
week It had reached normal 
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On April 17, 1929, the ccdema had subsided con 
siderablj though there was considerable foul drain- 
age and subcutaneous necrosis still present in the 
wound The hot moist packs were kept up until 
Apnl 19 at which time Dakin’s solution was ap 
plied, at first as a continuous drop and later for 
saturating the dressings, which were changed twice 
dail> The pain in the hand subsided slowly with a 
tendencj to occasional exacerbations but not of the 
original sevcntv As the swelling subsided the edges 
of the wound became co\ered with large exuberant 
granulations from the center of which thick green 
pus exuded 

On Ma> 6 marked tenderness on mo\cments of 
the middle linger was still present There was also 
slight tenderness on the palmar surface ot the 
metacarpophalangeal joint It was thought at this 
time that osteomyelitis was developing and that 
there was probabh some necrftsis of the extensor 
tendon of the middle finger A roentgen ra> exam- 
ination made Ma\ 13, revealed a destructive process 
of the proximal end of the first phalanx of the right 
middle finger and distal end of the third metacarpal 
Although the patient’s Wassermann reaction was 
negative he was given three injections of neosalvar 
san by the senior interne. Dr Philip Shapiro, with 
the object of combating spirillum infection (Pilot 
and Mever) 

On May 24, the palmar tenderness of which the 
patient had complained from time to time became 
definitelj more marked and an area of palmar dis 
coloration and swelling concerning the presence 
of which there had been some doubt, became 
definitely apparent Three days later under nitrous 
oxide anesthesia an incision was made into the 
middle palmar space on a line with the cleft between 
the middle and ring fingers Not only was there pus 
m the middle palmar space, but the infectious proc- 
ess had eroded the fibrous flexor tendon sheath as 
well and was extending distalward within the flexor 
sheath 

In spite of wide incision and drainage of the 
tendon sheath the flexor tendons subsequently be- 
came necrotic and the palmar wound continued to 
dram until the necrotic tendons w ere removed 

A roentgenogram made June 17, showed a definite 
osteomyelitis involving the terminal phalanx of the 
right middle finger and corresponding metacarpal 
and a destructive arthritis between the third meta- 
carpal and the first phalanx 

On July 27, 1929 the patient’s wounds were 
completely healed with the finger fixed by bony 
ankylosis at the metacarpophalangeal joint and 
slightly flexed at the interphalangeal joints Move 
ment at the latter joints was of course impossible 
because of the loss of the flexor tendons 

Case ii C C , Cook County Hospital, 1157234 
(March 4 1930-March 31, 1930) Three weeks 
previous to admission to the Cook County Hospital 
the patient, a woman of 25 years, was bitten by 
another woman on the right index finger Shortly 
afterward the finger became swollen and painful and 


despite home remedies the infection became gradu- 
ally worse 

On admission there was noted a marked swelling 
of the dorsum of the middle phalanx of the right 
index finger (Tig 33) Along the lateral side of the 
finger were several sinuses discharging a grayish- 
yellow pus. of extremely foul odor The finger was 
only moderatelv tender and flexion and extension 
caused only moderate pain Ihe temperature at 
this time was normal and at no time during her 
hospital stay did it rise over 09 6 degrees F Smears 
taken from the pus (Fig 34) showed spirilla and 
fusiform bacilli along w ith numerous cocci and bacilli 
and many pus cells There were seen a few round 
bodies with double contoured membrane and clear 
cy toplasm, but no my ceha or y east forms Peroxide 
dressings were applied and a roentgen examination 
was requested This rev ealed an osteomv ehtis of the 
distal half of the second phalanx and proximal half 
of the terminal phalanx (Fig 35) The blood 
W assermann was negative A laboratorv culture 
from the wound showed a fixmoly tic staphy lococcus 

Four days after entrance into hospital the finger 
was opened by crucial incision and material for 
biopsy remov cd This show ed a non specific 
inflammation 

Eleven days following her admission to the hos- 
pital she was seen by us in consultation Carrel 
Dakin treatment and careful attention to the 
prevention of reinfection was advised before consid 
enng the question of amputation Under Dr 
L Garden’s care the finger continued to improve 
and the patient was discharged on the twentv- 
seventh day with a granulating wound still present, 
but with the infection well under control 

Case ra J \ , Michael Reese Hospital, 96775 
(March 25, 1928-Apnl 28, 1928) Three days be 
fore admission to hospital March 25, 1028, the pa 
tient, aged 26 years was set upon by three men 
and in the ensuing fracas struck one of them in the 
mouth with his right fist There was considerable 
bleeding from the resultant wound Immediately 
after the fight the hand w as w ashed in hot w ater and 
boric acid solution and mercurochromc applied 
Three hours later when m bed the patient noticed 
the pillow was soaked with blood and the hand con- 
siderablv swollen 

The following day he consulted a physician who 
washed the wound, applied mercurochrome and 
dressed it In the ev emng he was taken to a hospital 
and hot, wet dressings were applied to the hand 
Because he was dissatisfied with the treatment he 
left the hospital the following day, and went to a 
physician who enlarged the wound and removed a 
considerable amount of old blood from beneath the 
subcutaneous tissues of the dorsum of the hand 
Before the incision was made the patient had a 
severe chill lasting about 5 minutes 

On the mormng of admission to the Michael Reese 
Hospital the patient had more chills during one of 
which he became cvanotic 

On admission at ii am, March 25 his tempera 
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ture was 103 2 degrees F , his pulse 100, and rcspira 
tions 2a A blood examination showed haMnoglobio 
of 85 per cent and a white count of 14 700 The 
urine examination showed a trace of albumin 
The Wassermann and Kahn tests were negative The 
hand was described as markedly swollen and painful 
From ilarch 25 to April $ active antiseptic treat 
ment was earned out The hand was soaked for 
IS to 30 minutes once or twice dailv m i 10000 
mercuric chloride solution Between soakings hot 
boric dressings were applied and irrigations with 
Dakin's solution or mercurochrome were carried 
out three or four times dail> Once each da> a 
gutta percha drain was removed and another 
inserted The patients temperature ranged bt 
tween gS degrees and 102 4 degrees f 
April 5 a roentgenogram was made and a report 
of negative for osteomiclitis” returned 
April 6 the urine showed acetone and a trace of 
albumin On the same day an incision was made on 
the palmar surface 0/ the hand from the middle of 
the palm diatally to the ring finger Nccrolic tissue 
and loose cartilage from the head of the fourth 
metacarpal bone ivtre removed and a rubber tube 
was inserted between the third and fourth meta 
carpal bones throvsb the hand from the palm to the 
dorsal surface April 10 the patient $ temperature 
reached normal and remained normal thereafter 
although the swelling pain and wound discharge 
continued without abatement \pril 14 the dorsal 
incision was enlarged under local anssthesu 
On April r8, when we first saw the patient the 
hand was markedU swollen and painful there was a 
prolus^ foul discharge from the palmar and dorsal 
incisions and there was marked tcnderncs> over the 
flexor tendon sheath of the ring finger This finger 
could not be moved actively Cnder nitrous oxide 
anastbesia the wounds were explored When the 
rubber lube was removed and the middle palmar 
space was expos d it was s^cn that the flexor ten 
dons of the ring finger were completely divided with 
a loss of one half inch of the tendons The svnovni 
sheath distal to the paint of division was filled with 
pus The head of the fourth mclatarpal was nccrolic 
and forming a sequestrum 
The tendon sheath was tvidciv opened by a lateral 
incision the necrotic head of the fourth metacarpal 
removed and the wound lightlv packed with 
petrolatum f^auae Continuous warm wet bone 
dressin^jS were applied for 48 hours, on the third dav 
Carrel tubes wvrt laid in the wounds and the tubes 
were irrigated everv 2 hours with Dakin s solution 
Recovery was slow but uneventful April 28 ro 
days after the last operation the patient left the 
hospital, and the wounds were completeh healed 
Way 15 At the time of healing passive movement 
was passible at the fourth metacarpophalangeal 
joint but active flexion of the ring finger was im 
possible because 0/ the division and partial loss of 
substance of the flexor tendons of the finger 

Case 13 C D , Northwestern Lmucrsity Surgical 
Di«pensary, 29036 (fune ri 1930) This patient a 


young man of 26 years was held up on the evening 
of June 8 , 1030 and while struggling struck his right 
list against the assailants mouth and received a 
lacerated wound over the proximal interphalangeal 
joint of the right finger A few hours later the 
wound was treated bv a nhysician who sutured the 
skin and applied a splint to the finger I arly the 
nett day, but a few hours following the injury the 
hard begin to give him considerable pain and be 
came swollen Xhis discomfort persisted until June 
If vvben it became so severe and of such a throbbing 
intensity tbit he came to the Northwestern Uniicr 
sit) Surgical Dispensarv for rilicf At the time of 
admission the patients temperature was 1006 
degrees I , the dorsum of the right hand and the 
ring finger were markedly red and swollen and the 
epitrochlear glands were palpable and tender The 
sutures were removtd from the wound, wilh a 
resulting discharge of pus, and hot, wet dressings 
were applied 

On juni. 12 (he temperature was still elevated 
fioo4 degrees 1 ) the redness and swelling had 
diminished somewhat but there still was consider 
able discharge On June 13 the temperature at the 
time of Ills visit to the dispensary was 90 4 degrees 
I IhesneJh/JghaddiminisJjfdfonsidfwbly sndthe 
glandular enlargement had disappeared The hot 
dressings were continue) for another 24 hours 

The genera) udema of the liand had subsided by 
June 16 and did not return thereafter but discharge 
from the wound over the proximal interphalangeal 
joint pcr<isted When the finger was moved a 
definite grating was heard m the joint 

A roentgenognm made June 18 showed some in 
creased densitv of the middle phalanx suggestiv e of 
3 periostitis J he man was advised to soak the hand 
twice daily mhot stcrili. water and under this treat 
mcni the swelling and discharge receded but never 
entirely <li appeared 1 rom lime to time Ihc wound 
would close redness, swelling and pxm would 
appear and persist until drainage was again m 
stituted 

Julv 16 the patient went swimming with a result 

ing ihrcup of the Infection nncl increased swcl'mg 

ami rxdncss Hot picks applied for 24 hours re 
suited in diminution of the acute svmptoms though 
the discharge persisted A roentgenogram made 
July 17 showed nothing diflcrcnt from the previous 
exammattun 

He was first seen bv uson \ugustr atwhichtime 
there was a marked indurated swelling about the 
proximal interphalangeal joint w hich was held at an 
angle of about 160 degrees IMotion in the joint was 
possible through an arc of about is degrees The 
wound was entirely closed and there had been no 
discharge for several diys Die man was advised 
to continue with hot sonkings of the hand twice 
daily and to report back to the dispensary at onie 
should an acute siicJh/ig develop \n anaerobic 
culture was requested if at any time the wound 
should discharge On August 7 swelling again 
occurred and a fluctuant area developed on the 
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dorsum of the joint This ruptured and a moderate 
amount of pus discharged from the wound Unfor- 
tunately, due to an o\ ersight, a culture was not pro 
cured On August 9 the swelling had receded and the 
discharge had ceased Anaerobic cultures were made 
from the granulating surface but no grow th resulted 
On August 15 the swelling and pain reappeared and 
the man was sent from the dispensary to St Luke's 
Hospital on the ser\ice of Dr C G Shearon Dr 
Shearon made a large incision through the area of 
swelling and fluctuation A localized focus of pus 
was evacuated and tissues about the joint and bones 
were seen to be markedly cedematous Hot moist 
packs applied for several da>s lead to a rapid abate 
ment of the pam and swelling Cultures made of the 
pus yielded a haimoljtic streptococcus and an un 
identified gram negative bacillus which was not 
bacillus fusiformis I he patient w as discharged from 
St Luke’s Hospital and reporied back to the dis- 
pensary for observation He was last seen August 30 
at which time the incision had healed, the swelling 
about the joint was slowly receding and the joint 
could be moved a few degrees without pain 
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TUilORS or THE PAROTID GLAND 

A SiLD\ OF Two Huvdred ANT) Twcvt\ Tive Cvscs with CoiIPLErC Evd Restots 
IN EicniN C\SES 

EDU VRD C HENCDrCT MD and JOI \ MI ICS, M D , F \ CS , BoiTOs 

Trom the ’'urgnal ''crticei of (he ^fIUac&n^f1tsCca(ra])IlltpI(alAflj iheCoIlK V flunlinston )rriQoral Ifotpiul 


T his report IS based on a stud> of 225 
cases of parotid gland tumor, taken 
from the records of the iUissachusetts 
Gentral Hospital and the Collis P Hunting- 
ton Memonal Hospital \s the cases date 
back to iti72, man> of them arc incomplete 
m respect to pathological report or follow up 
data and such cases ha^c been cTcludtd tt 
cept in the \erj general summaries as to 
set, right or left side, etc In So cases, hou 
e\er, the records arc complete, including 
pathological report and follow up In most 
of these cases wt ha\c personallj studied 
the miuroscopit, slides and m all doubtful 
ones ha\e consulted with Dr frac) J1 
Mallor>, pathologist to the ‘Massachusetts 
General Hospital to whom wc art much in 
debted for his aaluabk assistance 

CTlOLOOa 

There has altta>s been dispute as to the 
origin of mixed tumors Bj mcxeil tumor* 
we mean benign growths of \ar3mg histo 
logical structure, as distinct from carcino 
mata and sarcomata Living summarizes our 
knowletlge of their origin as follows “(i) 
The endothelial origin has been dibjirovcd 
(2) i\o single source of the mixed tumors 
meets all the requirements Some art dis 
tinctl} adenomatous, and probablj arise from 
the acini and ducts of the gland in which 
thej arc well incorporated Others arc en 
capsulated or txtraglandular and take the 
form of basal cell or adtnoid c>sfic cpithcli 
oraa These probabl> arise from misplaced 
and, occasional!) , embryonal portions of 
gland tissue Branchial remnants maj pos 
sibly be connected with this group (3) The 
derivation of mucous tissue and cartilage 
from gland epithelium has been satisfactorily 
proved, and there is no necessity of including 
in the originating tissue any cartilaginous 
structures ” 


In discussing complex tumors of the sah 
xarv ghnds, Wood wntcs as follows “There 
is a p^lnr group of tumors which occur in 
the sahv-irv and lacrymal ghnds, m the 
palatal region, in the lips, and occasionally 
clscwhcrt, all of which have similar structure 
and ire not closely related m morpholog) 
with inj of the well known tyTies of tumors 
Thev arc considered under the iibro epithelial 
group, though as they probably arise chiefly 
from malformations anti disiflaccments dur 
mg embryonic life, they are by many authors 
classed with the teratoid tumors " 

Try has recently studied the pathology of 
a senes of mixed tumors with referenee to 
their structure and origin He concludes 
“(i) The so called meted tumors of the 
salivary glands are not in reality muted, but 
art entirely epithelial in ongin They are m 
most cases derived from the ducts of the 
gland, but occastonallv ari'O from the secret 
ing cells (s) Ihc mucinous matcnal which 
IS such a prominent feature of mo-t of these 
tumors js a true secretion of mucm by the 
tumor cells, and this is only an exaggeration 
of a normal function of the gland cells (3) 
riic tumors do not contain cartilage In the 
substance which has been described as car 
tilage, the matrix is formed bv a change in 
the mucm of the tumor, whereby it loses its 
fibnllar appearance and its power of staining 
deeply with mucicarmine, the cells are epi 
thelial cells (4) Some of the tumors show 
varying degrees of malignancy, there is no 
definite dividing line between the innocent 
and malignant, and some of the more malig 
nant may show many of the features typical 
of the innocent type of tumor " 

W'e hav c studied the subject from a clinical 
rather than a pathological standpoint and 
cannot add anything to the theories men 
tioncd as to the origin of mexed tumors 
Trauma as a possible etiological factor has 
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been considered unimportant by most present 
day observers In our series there was a 
history of trauma in only 6 cases, most of 
which w^ere mLxed tumors In 2 other cases 
the tumor follow ed mumps In one carcinoma 
case the tumor appeared soon after the pa- 
tient was Licked in the parotid region by a 
horse In 9 cases there w'as a history of 
cancer in the family Manj of the cases m 
this senes may not ha\e been questioned as 
to trauma or as to family history of cancer, 
in any event, the percentages of traumatic 
origin or familial cancer must be low, and 
we do not believ'e that these are factors of 
great importance m the etiology of parotid 
tumors 

PA.THOLOGV 

Ewing classifies all tumors of the sahvary 
glands under the heading of epithelial tumors, 
and divides them into three groups, as fol- 
lows (t) benign adenoma, (2) malignant 
adenocarcinoma or carcinoma, and (3) au- 
tochthonous muced tumors 

“Adenoma of the salivary glands is rare 
” In none of our series was the diagnosis 
of adenoma made ilcFarland (6) has re- 
cently reviewed manj cases of supposed 
adenoma of the saUvarj glands and sa>s m 
conclusion “The newl> reported case with 
which this contribution opens is probably as 
much like adenoma and as much like a sali- 
vary gland as any, but, as was pointed out, 
IS really ver> little like either The same 
seems to be true of all Upon careful com- 
parison with the gland itself, very little re- 
semblance can be found, and one remains 
m doubt whether real adenoma of the sab- 
vary glands occurs If so, it must be ver> 
rare, for there can be but little doubt that 
nearly all, if not, indeed, all, of the described 
adenomata are but mixed tumors of unusual 
appearance ” Certainly our experience is in 
accord with that of McFarland To continue 
with Ewing’s classihc ition — 

“Carcinoma Pure malignant epithehal 
tumors of the salivary glands are by no 
means rare The caranomata usually de- 
velop rapidly, and while at first thej may be 
encapsulated, the> soon invade the whole 
gland, the capsule, and regional nodes 
After extirpation, prompt recurrence is usually 


observed In advanced cases there are 
local and general metastases, and in Nasse’s 
case many bones were involved ” Our car- 
cinoma cases as a rule recurred soon after 
operation, invaded the glands of the neck, 
and in 2 cases metastasized to the lungs We 
have in our senes no record of distant metas- 
tasis other than these two to the lungs 
Mixed tumors are classified bj Ewing as 
follows (i) mj'xochondrocarcinoma, (2) 
basal cell carcinoma with hj aline stroma, 
(3) adenoid cystic epithelioma 
We have always regarded mcced tumors as 
benign and find the use of the term carcinoma, 
as applied to mL\ed tumors, somewhat con- 
fusing Malignant tumors in our senes have 
all been classified as either carcinoma or sar- 
coma, although it has been recognized that 
manj of them contain a great vanety of 
tissues Ewing has little to saj about sar- 
comata of the parotid, apparentlj feeling 
that they represent recurrences, for he says, 
“spindle cell, round cell and penthelial sar- 
comata have been observed after extirpation 
of chondrocarcinoma, and it seems probable 
that most of the so called sarcomata of the 
sahvarj glands are atjpical epithelial growths 
(Menetrier, Chevassu, Wood) Rarelj these 
large cell sarcomata are pigmented, but thej 
lack the mahgnancv of true m'clanoma ” e 
have a number of cases which we believe to 
be pnmarj' sarcoma of the parotid — one of 
them a mxlanotic sarcoma (T B ^lallorj) 
This case bears out Ewing’s statement as to 
their relatively benign character, for it oc- 
curred in a woman of 49 jears (Case 71), who 
lived 9 years after the growth was excised, 
dying of pulmonarj' infarct and chronic car- 
diac disease Whether this patient ever had 
any recurrence after operation is not known, 
as the onij subsequent information obtain- 
able was the record of her death Chnicallj , 
it was probably not very malignant, for the 
operating surgeon records having developed 
a capsule, nnd the pathologist describes the 
speamen grosslj as “a cherrj-sized tjst, 
purplish red, with soft center ” 

The term mixed malignant tumor has not 
been used in this senes, as it has seemed 
possible to classify all malignant tumors as 
either carcinoma or sarcoma There prob- 
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ably are, however, certain tumors that can 
not be so definitely classified, but we believe 
the> are not common 

OCCURRENCE 

Age Parotid tumors may occur at an> 
age, the >oungest patient (Case 21) having 
been onl> 9 vears old at the onset of its 
growth, which proved to be a mned tumor, 
and the oldest patient (Case 53) having been 
72 years of age at the time of onset of a 
carcinoma 

Benign tumors are more apt to begin before 
the age of 40, whereas malignant tumors 
usuall> begin after the age of 40 Table I 
shows the age of onset m 167 cases 

Sex Tumors of the parotid are almost 
equally divided between the sexes, in our 
senes there being a slight preponderance of 
males, no males to 93 females In the 80 
cases with a positive pathological diagnosis, 
however, there are 2 more females than 
males 

Right or left side McTarland has found 
parotid tumors more common on the left 
side, but in our senes, out of 161 cases, 83 
were on the right side, and 78 on the left 

SIGNS AND bVlIPTOUS 

The diagnosis of parotid tumor is usuall> 
eas> but to difitrentiate clinicall) the benign 
from the malignant is difficult and often 
impossible 

Duration In 38 mcced tumor cases the 
average duration of the tumor before enter- 
ing the hospital was slightly over 7 >cars 
The longest duration was in a woman of 48 
years (Case 10), who said she had had the 
tumor “always” Onl> a patients had had 
the tumor for less than i year In 30 cancer 
cases the average duration of the tumor was 
4^ >ears, the longest duration being 30 
years (Case 73) There were, however, 14 
patients, who had had sjmptoras for less 
than I >car In 9 tarcoma cases, there were 
6 patients who came to operation within 6 
months after tirst noticing the tumor, the 
3 others coming after 2, 16 and 30 years, 
respectively It seems evident, therefore, 
that patients with malignant disease come to 
the hospital much sooner for advice than do 
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those With benign tumors The greater 
rapidity of growth of malignant tumors, 
often observed b> the patients tnemsehes, 
may thus be an important factor in the diag 
nosis 

Pain Of 39 patients w ith mixed tumors 32 
had no pain Of the 7 remaining, only i had 
really severe pain, r Ind steady dull pain at 
night, and 2 comphincd of pam on move 
ment of (he ;aw In patients with inalignaiil 
tumors, on the other hand, pain was much 
more common, being present in i6 out of 30 
casts, and variously described as “cramp- 
likc,” “very severe,” “unbearable for past 
2 weeks,” “neuralgic,” and sometimes radi 
atmg to the head, face, neck, jaw, eye, and 
back of the car The ii cases with malignant 
growth treated at the Huntington Hospital 
are not included in the 30 mentioned cases 
as they arc m a little different group, having 
often been seen m advanced stages of the 
disease when pam would naturally he ex 
pected, and being suitable cases only for 
Vray or radium treatment In 3 of these 
latter cases, there is no note as to pam, 2 
had no pain at all, 2 had occasional or very 
little pain, and 4 had very severe pam, 
particularly m the late stages Pam is thus 



BENEDICT AND MLIGS TUMORS OT THE PAROTID GLAND 


629 


very common in patients ^\lth malignant 
tumors, both early and late in the disease, 
but relativel> rare m patients ^ith benign 
tumors Pam is probably due to pressure on 
the fifth nerve, and is, therefore, to be more 
commonly expected m large tumors 

Size The largest tumor m this senes was 
“twice the size of a fist”, it was a sarcoma, 
of 30 years’ duration, in a man 72 years old 
(Case 66, Fig i) He was operated upon in 
1889, the common carotid arteiy ligated, and 
an extensive operation performed, resulting 
in his death 3 days later from shock and 
paral>sis The largest parotid tumor on 
record, according to McFarland, was one 
reported by Contenll ^ McFarland says “It 
was more than twice the size of the patient’s 
head, and is said to ha\e weighed 26 pounds 
It was not operated upon ” The most com- 
mon size seems to be that of an English 
walnut, the smallest tumor described being 
the size of a peanut Se\eral mixed tumors 
of 10 to 20 years’ duration are described as 
walnut-sized, while a number of mangnant 
tumors of onlj a few months’ duration are 
already as big as a small apple The greater 
rapidity of growth of malignant tumors is 
thus strikingly shown 

Consistcucy Practically all parotid tumors 
are described in the records as hard Con- 
sistenc}, therefore, gives us very little aid in 
the clinical diagnosis between benign and 
malignant tumors A few mixed tumors may 
be of the “consistency of a lipoma,” “tensely 
fluctuant,” or “parti> fluctuant” We feel 
that there are probably different degrees of 
hardness, and that, with enough experience, 
the stony hardness of malignancy may be 
helpful m the diagnosis, and that a definitely 
soft tumor is likely to be benign 

TREATMENT 

The treatment in practically all cases 
should be operativ e Radium or X-raj treat- 
ment in our experience has been only pal- 
liative, never curative Moreover, without 
operation, no pathological report is obtained, 
so that, not knowing with what tj'pe of 
tumor we are dealing, the treatment may be 
unsatisfactory, and no conclusions can be 

’Scot Jf S^S J 1907 ix Si6 


drawn from it In a veiy large malignant 
tumor, in which there is no hope of cure, 
radium or X-ra> may be used, but is chiefly 
valuable in recurrent malignant tumors We 
are aware that some surgeons may have a 
higher regard for radiation treatment than 
we have, but certainly m this relatively large 
series of carefullv followed cases, there is no 
evidence for attributing the permanent cure 
of a single parotid tumor to the use of X- 
ray or radium 

OPERATIVE TREATilENT 

The ideal procedure is to have a competent 
pathologist at one’s elbow ready to advise 
and to make a frozen section diagnosis on a 
small piece of tumor tissue removed for 
biopsy Then, if the report is a benign tumor, 
the faaal nerve will not be needlessly sacri- 
ficed, but if the report is malignant, it should 
be sacrificed if necessar> without a moment’s 
hesitation, and a very extensive removal of 
the entire parotid gland, together with a 
complete neck dissection, should be done All 
too often, we believe, has an incomplete 
operation been performed, saving the facial 
nerve, but not curing the disease Some- 
times It may be necessary merely to do a 
biops> at the first operation, waiting a few 
days for a fixed section report before con- 
tinuing with the operation This procedure, 
while It subjects the patient to two opera- 
tions, enables careful study by the patholo- 
gist of a stained specimen and will be more 
satisfactoiy than a doubtful frozen section 
diagnosis 

At the time of operation the question of 
encapsulation ma> be of importance and 
should be noted by the surgeon Encap- 
sulated tumors are more likely to be benign, 
but care should be exercised not to rupture 
the capsule m removal, as spilling of the 
contents ma> be the source of a recurrence, 
which ma> be mabgnant, though probably 
more often the recurrence will be mixed 
tumor, if the onginal growth was mixed 
tumor We have only one case in our senes 
which started as a mixed tumor and later 
recurred as a carcinoma (Case 42), m this 
case definite mention v\as made by the sur- 
geon at the first operation of the capsule 
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e^penence v. e ha\ e seen a number of parotid 
tumors ^^hlch «cre apparently unaffected 
by radium treatment” As pre\jousJy men 
tioned, the difficulty m e\aluating the results 
of radiation treatment is chiclly because of 
the lack of a pathological report Twenty 
three such cases were treated at the Hunt- 
ington Memorial Hospital with \ ra\ or 
radium or both \ number of these cases 
had also had an e’ccision of the tumor per 
formed elsewhere, but no satisfactory patho- 
logical report had been obtained Low and 
high \oltage X ray were each used at times, 
but radium was felt to be more effective, 
and was, therefore, used in practically all 
the cases The usual \-ray dosage wn* fcco r 
units to each side of the face and neck, re 
peated about every a months Radium was 
given in the form of steel radon tubes, usuallv 
at a distance of 2 j centimeters from the 
tumor, and screened with o j milhmcur of 
lead, glass or gold seeds were also used in 
almost all cases Ihc total dosage at any 
one treatment averaged between 2,000 and 
2,300 millicunc hours Treatments were gen 
orally given at monihh intervals, some pa 
ticnts receiving onlv a few, but many receiv- 
ing up to twenty or more treatments with 
and without \ ray 

The results of radium treatment in these 
23 patients are summarized in Tabic IV 
TVBLE IV — RESULTS OF f VOIUM 

Cj'w 

Died a 

Li\ing — ntdules still prcRnt b 

Had eviision as nell as radiation lO 

\pparentl> cured (d agnosis doubtful) j 

Many of the same patients have been countcti 
more than once in this summary 

Of the patients who died, there is little 
to be said, except that most of them died 
wathin 6 months after radiation treatment 
was begun and all died within 2 years They 
undoubtedly had malignant tumors, although 
pathological proof is lacking in all of these 
cases 

In regard to the second group, it might be 
said that the nodules remaining after treat 
ment are merely scar tissue, but some of them 
seemed to be growing larger when last seen 
Only further excision and microscopic exam 
mation would ansyver this question 


Concerning the third group, we feel that no 
conclusions can be draw n regarding the ben 
efit from radiation In a number of these 
cases, radium or X ray was merely used as a 
prophylactic postoperative measure, and the 
crc<lit for a good result must go chiclly to the 
surgeon, as most benign parotid tumors are 
cured by surgery alone 

On further examination of the records there 
IS also considerable doubt about the fourth 
group, which comprises only two cases, for 
in the first of these there had been a radical 
neck opcmtion at another hospital, 6 years 
prior to the radium treatment for supposed 
mixed tumor of the parotid, making it possi 
blc that (he parotid lesion was a part of the 
onginal process m the neck, whatwer (hat 
may have been, and m the second ca«e, the 
tumor of the parotid, which was felt clinically 
to be more inOammatory tlian mixed tumor, 
was getting rapidly smaller for 2 months 
before radium treatment was instituted Eva 
dcncc that radium and X ray treatment are 
useful palliative procedures is contained m 
many of the records, but proof that radiation 
therapy has curtd any parotid tumor in this 
senes IS lacking 

PROCNOMS — MIXED TUMORS 

In the mixed tumor group the prognosis as 
to life IS good, although recurrence takes 
place several times m many instances Of 40 
mixed tumor cases, in only one patient did a 
mtxcd tumor later become malignant This 
case has been referred to already The 39 
other patients have all lived at least 5 years 
after the last operation, with the exception of 
4 casts followed only 2, 3, 4, and 4/3 vtars, 
respectively 

kccurrencc Mtxcd tumors, do, however, 
recur not at all infrequently, but the recur 
rcncc IS almost alwavs benign Two patants 
have had a recurrence but have refused fur 
thcr operation 

Case .1 a ho) of 16 \cars entered the Massa 
chusetts Ccnenl Iloipita! in Januan, IQ19 hanng 
had a tumor m the right parotid region for 7 )cars 
This had been excised once m 1915 bv hi» o^n 
doctor Operation was performed and the tumor 
was removed fhe pathological report was mixed 
tumor Kccurrencc took place 2}i years , 

was treated eight times with radium at the Hunt 
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mgton Memorial Hospital, beginning m 1922 
Treatments were given at intervals of 4 to 6 weeks, 
the dosage varjing from 1,206 millicune hours to 
3,530 millicune hours, the usual dose being about 
2,000 millicune hours Steel radon tubes were used 
each time, usuallj about four of them, at a distance 
of 2 5 centimeters from the lesion, and screened 
with 2 millimeters of lead Careful notes were kept 
at each treatmeni, and little or no change m the 
lesion was observed at an> time In 1926 a letter 
was received from the patient stating that the size 
of the tumor was just the same In 1927 a partial 
removal of the tumor was done bv a surgeon m 
New Hampshire In 1928, when be was again seen 
at the Huntington Memorial Hospital, eight shottj 
nodules were still present 

The other case (Case 27) gives a similar historj 
of operation at the Massachusetts General Hos 
pital in 1014, the microscopic examination showing 
a mixed tumor Eight radium treatments were 
subsequently given at the Huntington Memorial 
Hospital in 1922, the dosage and manner of treat- 
ment having been similar in every way to that 
given m the first ca«e Just before the seventh 
treatment it was noted that there was certamlv no 
decrease in the size of the tumor, and a month later 
there was thought to be possibly a slight extension 
of the growth This patient was seen by us m 1928, 
5 years after her last radium treatment, at which 
time she had a firm, hard mass m the right parotid 
region the size of an English walnut Operation 
was advised, but refused 

We thus have evidence, in these 2 cases at 
least, of the ineffectiveness of radium m 
prov ed mLxed tumors 

Of 40 cases, 36 lived over 5 years after the 
last operation, 21 over 10 years, 6 over 20 
years, and 3 over 30 jears The follow-up 
statistics could not cover any longer periods 
of time in these cases because of the deaths 
of 12 patients from other causes, and because 
of the comparative recency of many of the 
operations 

Twelve patients in the 40 muxed tumor 
cases, or 30 per cent, had one or more recur- 
rences Five of the 40, or 12 5 per cent, had 
two recurrences There were thus 17 recur- 
rences m 40 cases, or 42 5 per cent Of all 
these recurrences, however, only one was 
malignant Judging from our series, there- 
fore, there is one chance m 40 (2 5 per cent) 
of a mixed tumor recurring as a malignant 
tumor, and one chance m twelve (83 per 
cent) of a recurrent parotid tumor, previously 
reported microscopically as mused, proving 
to be malignant 


The length of time recurrence was noted 
after operation is not recorded m all cases, 
but vanes from immediate recurrence to 5 
years after operation The number of years 
elapsing between operations was never less 
than 2, and was often 5 or 10, being 16 in 
1 case and 20 in another In 5 cases in 
which recurrence took place, it was noted at 
the time of operation that the tumor was 
not completely removed In 4 cases in which 
the tumor recurred immediately, it grew so 
slowly and caused so little discomfort that 
further operation was postponed by the pa- 
tient /or 9, 10, 13, and 20 years, respectively 
Ewing discusses the clinical course of mixed 
tumors as follows “In the great majority 
of cases a quiescent tumor has long preceded 
the development of an active growth Very 
often the quiescent nodule was observed for 
8 to 10 years, Pailler reporting an inactive 
period of 37 years, and Wood 53 years 
Trauma rarely appears as a possible factor 
Once established, active growth proceeds 
slowly, but vanes with the histological type 
Surgical removal is often followed by 
recurrences of increasing malignancy On 
the other hand some old tumors, becoming 
active, soon infiltrate the capsule and gland, 
and even invade the lymph nodes in a few 
months After surgical interference en- 
capsulated growths do not, as a rule, recur, 
but others are very prone to return at once 
or after an average interval of years, or 
as late as 9 years In Wood’s 37 cases, there 
IS a record of 17 recurrences (45 per cent) 
while 12 cases were checked by a secondary 
operation, and 20 (55 per cent) were per- 
manently cured Successive recurrences with 
many operations have extended over a period 
of 20 years (Wood) and 23 years (Billroth) 
In the recurrent tumors the structure may 
remain constant, but more often it becomes 
increasingly cellular, atypical, and malig- 
nant ” Our percentage of recurrences (42 5 
per cent) agrees very closely with Wood’s 
(45 per cent) We have also records of suc- 
cessive recurrences extending ov er more than 
20 years, and have a record of i patient, who 
had three operations and is now living 51 
years after she first noticed the presence of 
the tumor 
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CHUSETTS GENERAL HOSPITAL CASES— 


Operation 

Encapsulated or not 
capsule broken 

\ essels ligated 
and damage 

Nerves 

damaged 

of hfe 
after 
last op- 
1 tsatnin 

1 Length ^ 
! of hfe 1 
after 
hrst 1 
> noticed ' 

^e'S; 

Radium 

\°t3y 

treaty 

Remarks 

Cause of death as on 
death certificate 

E^cuion 

\es shelled out 



1 18 JT 

1 *5yT 

None 



Evcision 

^es enucleated 


racial cut 
and sutured 
tobetber 
Nodamase 

»4>r 

! 

jia'i'yr | 

None 1 

i 


t ery temporary damage 
from cutting facial 

1 Incision and 

drainage 6 mo ago 

2 Incision and 
drainage 3 wk ago 

3 Excision 

\ cs capsule ruptured 


1 

xoyr 

I yr 

1 




Curetted 


1 


13 yr 

j 

tyyr 

1 

Lump 

Eng 

1 1 a h 
walnut 

V es~ 
May 
i02*at. 
Hunt 

ington 

SGam 

1 tna 

Patient seen swelhng 
never went awaj alto 
getber after operation m 
1914 Further operation 
advised but not done 

1 Excision 

2 Operation out 
side bept 1024 

I \es capsule broken 
with escape of broken 
down tissue 



5>f 

! 

lOJT 

Yea but 
n 0 t 
siscei 
last 
opera 
tioo 5 
JT ago 



t Local surgeon 
jyr ago 
a Excision 




tO}T 

14>T ' 

None 



Excision 

\es sbelled out 



uyr 

teyr 

None 1 



Excision 

'kes easily removed 



10 yr 

J2 yr 

i 


Died so JT Cerebral 

hemorrhage 

Excision 

kes easily shelled out 



16 yr 

s8yr 

? 



1 Excision 10 yr 

Locil surgeon I 
3 Excision 4 
Local aurgeon 
i Lxcisioii Mass . 
Cen lloap 

3 Shelled out Broke 

with escape of cheesy 
material 


1 

27 yr ^ 

37 yr 

3 opera 
tiona 1 
? 



Cxasion 




as jT 

*S plus? 

None 



Excision 

Shelled out 



83 yr 

35>t 

? 



1 Excision ij >r 
ago 

2 Excision 13 yr 

3 Excision caret 
ted Mass Gen 
Hosp 

lartly encapsulated 
Scooped out capsule 
not removed 



36 yt 

5iyr 

? 

! 

! 


1 Excision Local 

surgeon i“S7 

2 Excision Mass 

Gen Hosp 1889 

3 Excision Mass 

Gen Hosp 1907 

2 Removed piece meal 



12 yr 

37 yr 



Died 12 JT after last op- 
eration Myocarditis 
Crave s disease 

Excision 

\es adherent not 
shelled out 



30 yr 

3syr 

1 

kes but 
was not 

a ted on 

so pain 


Died 30 yr later Apo- 
plexy 

i 

1 Excision 1906 

2 Excision >9x6 

1 Yes sac opened and 
caseous material es 
caMd 

2 Removed with difE 
culty in fragments 



ryyr , 

33 JT : 

1 

El 



Excision 

No 

Common casotid 
No damage 

Facial neivel 

1 

ad JT 1 

aSyr j 

No 

No 
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CHUSETTS GENERAL HOSPITAL CASES— 


Operation 

Encapsulated 1 
capsule broken | 

\ essels ligated 1 
and 

damage caused | 

damaged 

Length of 
life after last 
operation 

I/ength of 1 
life after first 
noticed 

Recur 

Radium or 

treatment 

Remarks 

Cause of death as on 
death certihcate 

j Incision igip 
t Excision igrj 

Cj she 

i 

1 


SJT 

14 yr 

Noneaf 
ter last 
opera 

! 

! 


TUMOR, LATER CARCINOJI V 



First operation : 


14 yr after 


\es 

? ' 



encapsulated I 


first opera 






Capsule brokel 1 




1 




and mushy eon | j 


after second 








operation 






oat 1 





1 



CARCINOMA 


Partial excision 

No note 

Jugular vein Ex 
■ ternal carotid 
No damage 

i Rarlial no 

1 note of 
damage | 

3 mo 

13 mo 

Not 

stated 

No 

An^io sarcoma ’ 

Excision 

No note 

None 


6 mo 

8 mo 

Not 

stated 

No 

General caronoma 
tosis 

Partial exeision 
and implmta 
tion of radium 
done twice 

No note 

None 

1 

! None 

[ 

3 mo after 
first opera 1 
tion a mo 
after second] 
operation j 

■ 

kes 

Radium 

Reeunence 

Excision 

No note 

None 

i 

racial and 
spinal ac 
cess No 
note after 
operation 

6 mo 

J3 no 

kes 

No 

Recurrence \enous 
thrombosis 

Excision 

No note 

None 

None 1 

1 

6mo 1 

tyr 

Not 
suted i 

No 

Carcinoma of neck 

Ewision 

No note 

Common carotid 
right cerebral 
moQopIegia Pa 
talysis rigbtarm 

Facial 

S mo 

..1,10.0 

kes : 

No 

Cancer 

Ex^iod curetted 

No 

Common carotid . 
No note of any 1 

1.000 

(4 mo 

S3 no 

kes 

No 

^neer of jaw and 

Excision 1 

No 

Nooo 

Nooo 

J JT 

yyr 

kes 

1 

No 


Excision 

Not stated 


Hono 

I yr 

14 mo 

Yes 

No 

Hieniorrhage from 

1 cancer 

Excision 

No 

None 

None 

16 mo 

17 mo 

Yes 

No 

Cancer of neck 

Curetted 

Not stated 

None 

None i 

11 mo 

14 mo 

kes 

No 

' Cancer 

Excision 

Not stated 

None 

None 

r mo 

9 mo 

kes 

Yes 

^ Sarcoma of neck and 
^ mediastinum 

Excision 

No 

None 

None 

1 yr 

th yr 

kes 

No 

Epithelioma of face 

Excision 

No 

Jugular vein Ex 
ternal carotid 
No damage 

Complete 
left facial 

ayr 

1 yr 3 mo 

None 

locally 

No 

Carcinoma left pa 
rotid. Caronoma 
Jung Cerebral 
hzmorrhage 

Excision cauteriz 
stion neck dis 
section 

xj operations in 
all 

kes— first time it 
was encapsulat 
ed Capsule not 

None 

1 

i 

None 

IS yt after 
first opera 
tion 

IS mo after 
last opera 
bon 

r6 yr 

1 

kes 

^e?ly 

Yes 

Cancer of lung 
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CHUSETTS GENER \L HOSPITAL CASES— Con/mwerf 


Operation 

Encapsulated 

capsule broLen 

\ esscls boated 
and 

damage caused 

dunnged 

Length of 
bfc after last 

1 operation 

^ Length of 
lifeafter first 
noticed 


Radium or 
\ ray 
treatment 

Remarks 

Cause of death as on 
death certificate 

Excision 

Not stated 

None 


S>T 

jHyr 

1 \rs 

No 

! 

Cancer of face 

Excision and can 
terization 

3 operations 

No 

1 

None 

lacialcut 

1 

9 yc after 
first opera 

last opera 
tion 1 

9 • yt 

\ei 

\es ai ta 
dium treat 
meats 

1 

1 

ntidothelioma pa 
totid gland 

Excision 

Not stated 

None 


a* mo . 

»*yr 

\es , 

No 

Sarcoma of spine 

Excision 

Lower part en 
capsulated Up-, 
per part infiltra 
ting 

i 

Lower facial^ 


4 yr 

No 1 

No 

Living now 

X Albania igis 
* igtp 

3 10)4 

4 J0»S 

Exeuion every 
tune 

No 


rectal com ; 
plete 

fust opera 
tioo 

I >r after 
last opera 

tiOD 

*3 yr 

Ves 1 

>;es 3»*40 1 
X lay 
treatments 
without im 
provereent 

Gall stones in 1936 


SARCOMA 


1 Excision 
a Excision of nod 
ule 

X Encapsulated 
and broken 



3 yr after 
first opera 

3 mo after 
last opera 
tion 

3/i yr 1 


No 

Recurrent sarcoma 
parotid and neck 

1 

Excision and neck 
dissection 


Jugular vein Ex 
ternal carotid 
No damage 


to days 

mi 


No 

llsmorrhage 

! 

Estisioti 


Common carotid 
Animiawithm 
dems and soft 
emng right cere 
bralietni phere 


Z days 

B 


No 

Hanflorthage 

Excision 


Common larotid 
shock paralysis 
right arm and 


3 days 

B 


No 

Shock paralysis 

Excision and cu 

No 

External caroti 1 
no damage 

Facial 

ymo 

4 mo 1 

\es 1 

1 

No 

Sarcoma of parotid 

1 cerebral embolus 

Portion curetted 

No 



.yr 

t>- 4 yr 

les 1 

No 

Sarcoma of neck 

Fxci ion 


Jugular vein no 
damage 


^last opera 

? 

\e3 


Sarcoma of parotid 

Excision 

No 


Facial DO 
paralysis 

yyr 

pyr 

No 


Now living 


\es faulyadher 



97r 

9yT 

? 

? 

1 

i 

Pulmonary infarct 
Chronic mitral dis 
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P VTilOLOCIC \LL\ C\RCI\OM\— HUVnNC- 


Cate 

Id«acjac3tios ] 

•S’ 

1 Age <t 1 

n 

I>ara 

P'jSl 

TWt 

Fklo j 


Cosmteney 



14 , 

1 

r 

4ir 

It ; 

Vt« very «evre »t »nd 

[ 4>J 


%-is-u 

n J4iSi 

I) j 

" 

't 

30 yr 

i 

1 

Vt* vrrj f«rcTealcnl 

1 6t,o cm 

■BB 

4-»7 t} 

?4 3JJ6SI 

1 

j 

i 

SI 

r 

‘Mumpil 

tUoJs 

40 yr 
j^owins 

i 1 

VffyliRe 


Hifil 


1 1 l7toA 

> 

? 

r , 

»>» JT 

R 

t 

? 

ifirj 


1 ?5 JOI30J 

so ; 

47 

r 

in 

L 

Octosi na] 

>M cm 



77 *174« , 

4 fi 


VI 

6 OM 1 

1 

No i«u» J iScoIty Jb iifil 1 
luBinc 1 


■ 


7* JJI4J7 

46 

41 

y 

Smo 

L 

\n cnuclittrn) 

I tm djom 



79 ill49 1 

«7 

*4 

r , 

IJT j 

1 

k 

No j 

i 

1 ^ ' 

7 

S-i II 

io 11140 

«7 


F 


R 

Wm 

I 



Our onn feeling is that the prognosis in 
mixed tumors is rather more favorable than 
Ewing would lead us to believe Our cases 
seem to bear out the ideas ot Wood, who sa>s 
“While these tumors maj grow siowl> and 
even remain innocuous for 20 or 30 jears, 
thej occasional!) undergo changes which are 
evidenced bj a sudden increase in growth 
rate and rapid involvement of the surround 
mg tissue, with metastasis to regional nodes 
Under these circumstances squamous cell 
epithelioma and spindle cell sarcoma have 
been found superimposed on a mixed tumor 
Such alteration in tj'pe i& fortunate!) rare ” 

MeUstssis Mixed tumors m this senet, 
recurred locall), but never produced distant 
metastases 

McFarland’s (7) conclusions are substan- 
tiated b) our fmdmgs Among his conclu 
sions are the following 


*'Thc) (mLved tumors) arc mherenllv be 
nign, but commonl) recur after ctcision, and 
if frcqucntl) disturbed become locillv de 
structivc and invasive, without giving metas 
tasis 

‘ Malignant change, w htther 'sarconntous' 
or ‘carcinomatous,’ m mixed tumors must be 
rare and its occurrence is difiicult to prove 

“As mtervils of to, ao, and even 30 )cirs 
mav ehpsc between the operative removal of 
a muted tumor and its recurrence, ciution 
should be cxcruisuil in declaring an) case to 
be cured ” 

I ROCNOsIS — C-VRCIXOilA 

In carcinoma of the parotid ghnd the prog- 
nosis isverj bad Vtr> few patients have been 
cured, but we believe that extensive operation 
IS the onl) hope and ma) result m lome cures 
Of 30 cases of prov td carcinoma treated h) 
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TO\ MEMORIAL HOSPITAL CASES 


Operation 

Encapsulated 

capiute broken 

Vessels ligated 
and 

damage caused 

Juenea 

damaged 

Length of 
life after last 
operation 

Length of 
life after first 
noticed 

Recur 
fence | 

Radium or 

X ray 

treatment i 

Remarks 

Cause of death as 
on death cetuncate 

Em 100 I 9 tj 
Local surgeon 


! 

Rigbt factal 
paralysis 

xyr 

S>T 

Ves 

16 radium 
treatments 

Cancer of parotid 
and neck 

I Em«ion rg ?3 

Local urgeon 


j 


tyt 

jt yt 

Ves 

Ves both 

1 

Cancer parotid neck 
and question brain 

Biopsy 

i 


i 

i 

1 

Ho operation 

i 

s8yi 

Ves 

1 

Ves iS la , 
diuni treat 1 
meets 

Cancer parotid 

Local surgeon 
Worcester 



Right facial 

3 yt 

S*^yr 

Yes 

No 

Cancer of face and 
neck 

Biopsy of gland | 



paralysis ^ 

Only biopsy 
iyt 

6yr 1 

Ves 1 

ij radiumi 
treatments 

Cancer neck hypo 
static pneumonia 

Excision tgt 3 
Boston City 
Hospital 



partial left 
(ami 

tyr j 

I'^yr 

i 

Ves 

i 

gradiumaed. 
\ ray treat ' 
meats 

1 

Cancer parotid and 
neck paralysis of 
palate tongue and 
vocal cord 

Excision, Ipsa 
Local surgeon 




tyr 

ih yr 

Ves 

\ ra> treat i 
ments 

Cancer parotid 

Cteiston 1919 
Local surgeon 
Excision ipia 
Local surgeon 
Exci ion ipag 
Hunting ton 


1 

Lower facial , 

1 


II yr 

Ves 

1 

' 5 r » d 1 u m 

1 treatments 

1 \ ray se 
lies im 
proved fa 

1 ciaJ paraly 

SIS 

Living Pathological 
report ipag slow 
growing Bdenoear 
einoma—' ? coil 
gland origin not 
cbaractariatieof 
parotid 

Excision 191a 
Local surgeon 



1 


ayi 

Yes 

1 

\ ray treat 
meat 

Recurrent cancer 
parotid with lung 
metastasis Cere 
bral hemorrhage 
Pos (operative 
shock lung abscess 


operation (with or without radium) at the 
Massachusetts General and Huntington Mem- 
orial Hospitals, there is only 1 now living and 
apparently free of the disease, an ultimate mor- 
tality of go 7 per cent All the other cases died 
of cancer with the exception of 2, 1 of whom 
(Case 6 2) had four operations, three of them for 
recurrences, thirty X-raj treatments (with 
verj little if any benefit), but who finally suc- 
cumbed to gall stones, at the age of 73 years, 
I >ear after her last parotid operation The 
other patient (Case 79) still living now, was 
a woman of 67 years, who had had the tumor 
excised by her own doctor m 1919 and again 
in 1922, followed b> a series of X-ray treat- 
ments in 1923, and five radium treatments 
in 1926, after which the tumor practically 
disappeared In December, 1929, however, 
there was a recurrent nodule, 2 centimeters 
in diameter, which was excised, and reported 


to be slow growing adenocaranoma, question 
of sebaceous gland origin, not characteristic of 
parotid Obviously neither of these patients 
can be considered cured, as the first one still 
had the tumor at the time of her death from 
gall stones, and the other patient has had 
a recent recurrence Moreover, the recent 
pathological report m this latter case casts 
some doubt on the origin of the tumor Our 
one “cured” case (Case 61) is only a 3 year 
cure, as her operation here was quite recent 
(1925) and we have been unable to get in 
touch with her since 1928 Presumably the 
growth was not very malignant, as the sur- 
geon described it as “encapsulated m its 
lower portion” but “apparently infiltrating 
m the upper part ” The pathological report, 
however, was adenocarcinoma 
Local recurrence after removal of parotid 
cancer is usually very prompt, being a matter 
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of months rather than jears Secondary op- 
erations hav e been uncommon, only 5 patients 
having been operated on more than once 
One patient (Case 57, Figs 2 and 3), how- 
ever, was operated on twelve times between 
1909 and 1922, the pathological report every 
time being carcinoma, and the v anous opera 
tions including evcision, cauterization, neck 
dissection, radium implantation, etc The 
last operation was a biopsj of the lung, which 
proved to be metastatic carcinoma This 
patient died of recurrent carcinoma of the 
parotid with metastases to the lung in 1924 
Metastasis from cancer of the parotid may 
occur in the lungs, and one case of metastasis 
in the bones has been reported \\c had 2 
cases m which lung metastasis occurred, one 
(Case 56), a woman of 56 )ears, who had no 
local recurrence but who died, onl> 2 years 
after her operation, of cancer of the lung and 
cerebral hicmorrhagc, the other a!rcad> 
mentioned (Case 57), a woman of 33 >cars, 
who had twelve operations, and who died 15 
jears after her first operation, of cancer of 
the lung Another case, with metastatic 
nodules m the skm of the chest wall, has 
recentlj come to our attention 
Tie length of life after op rUion has been 
almost invariablj short Of 14 cancer pa- 
tients not given radium or X raj treatment, 
none lived over 2 jears after operation Sa 
lived between r and 2 years Five died in 6 
months or less Of 10 cancer cases which did 
receiv e radium or X ray treatment in addi 
tion to excision, 3 lived over 2 jears (aH, 3, 
and 5 vears, respectively) Onlj one (Case 
45) died within 0 months The patient (Case 
57), who was operated upon 12 times, and 
who also received radium and X raj treat- 
ment, lived 15 jears after her first operation 
for cancer of the parotid Radium thus 
seems to be helpful in prolonging life but not 
in curing the disease 

PROGVOSIS — SARCOMA 
Here again in sarcoma the prognosis is 
bad, though apparentlv not as bad as m 
carcinoma Of 9 patients, 3 lived over 5 
years (5, 8, and 9 years, respectivelj) The 
patient (Case 69) who lived 5 years had 
three operations and radium treatments, and 


died of sarcoma of the parotid The patient 
fCase 70) living 8 jears is now living, is free 
of any recurrence, and was seen very re 
cently She has nev er had X ray or radium 
treatment The patient (Case 71, the mala 
notic sarcoma case prev louslj mentioned) who 
lived 9 years, dud of chronic cardiac disease 
and pulmonarj infarct She probablj had 
no recurrence and no X raj or radium treat 
ment, though this is not certain 

Recurrence Three patients died onlj a few 
days after operation of shock or haimorrhage 
(Two of thc^c had had ligation of the com 
mon carotid artcrj ) Of the 6 remaining 
sarcoma cases, 4 had recurrence, 2 djmg of 
sarcoma in 3 months, the 2 others m i jear 
and s years, rcspcctivclv 

Metastasis Ihcre is no record m this 
senes of any distant metastasis from sar 
coma of the parotid These tumors do, how 
ever, rapidly infiltrate neighboring slrui. 
lures, the Jj mphosarcomata nctastasizing 
by the lymphatics and the fibrosarcomata 
probably by the blood stream 

TUMORS SECOND \RIL\ IWOUINO THE 
P VROTID GUVSD 

In the study of this scries of cases 7 more 
came to our notice as invading the parotid 
gland secondarily Of these, 4 were car 
emoma, i m'clanotic sarcoma, i malignant 
lymphoma, and x malignant tumor of un 
certain origin 

The site of the original tumor m the car 
cinoma cases was diflcrcnt m each case, one 
originated in the neck, one m the check, one 
in the jaw, and another m tlic external ear, 
all resulted fatally m i day, 3 years, 8 years, 
and 17 months, respectively The patient 
who died one day after operation had hid a 
Cnie clamp placed temporarily on the com 
mon carotid artery, and died of shock, never 
regaining consciousness The 3 others all 
died of carcinoma 

The m'clanotic sarcoma case was as fol 
lows 

A man of 59 vears entered the Afassachusctts 
General Hospital in Jiilv 1919 with a hard massol 
4 jears’ duration, about the size of 0 walnut, 
at the anple of the jaw on the right side Under 
ether an encapsulated tumor of the parotid was 
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Fig I Case 66 Padent aged 72 years had had disease 
for 30 years Pathological diagnosis sarcoma of the parotid 
gland 

excised The pathological report by Dr H F 
Hartwell was melanotic sarcoma of the parotid 

This case, therefore, appears to be one of 
the very rare cases of mslanotic sarcoma aris- 
ing from the parotid gland, although it may 
have originated in the neck Unfortunately, 
we have been unable to trace this patient 

The patient with malignant lymphoma first had 
s>mptoms in 190S, a chain of glands appearing in 
the neck Biopsy was done in 1912 Excision and 
neck dissection was done twice in 19x3 A neck 
dissection, excision of the mastoid and the parotid 
gland, was done in 1915, and the parotid gland was 
again excised m 1916 In 1921 the death of this 
patient is recorded at the State House m Boston, 
the cause of death being ‘sarcoma of the neck ” 

The malignant tumor of uncertain ongin 
IS the most interesting of all, for after re- 
peated operations on a tumor that clinically 
seemed hopelessly incurable, and patho- 
logically seemed extremely malignant, the 
patient, with the common carotid ligated, is 



Fig 2,left Cases; Fatientaged 46>ears,showmg scars 
of face and neck after tweh e operations for carcinoma of 
the parotid 

Pig 3 Case 57 showing complete nghtfacialparaljsis 


Still living and well at the age of 72 years’ 
The record is as follows 


Ftrst Qdnmsion E L , a man of 41 > ears, entered 
the Massachusetts General Hospital in March, 1898, 
with a history of having noticed a small pimple 
below the left ear, 14 months previously It had 
been cut off once with a horsehair, but had reap 
peared and enlarged Phjsical examination showed 
a senes of large nodular masses on the left side of 
the neck An extensive operation was performed 
the mass shelled out, and profuse hemorrhage re' 
suited, necessitating ligation of the common carotid 
artery The pathological report was melanotic 
sarcoma 

Second admission The tumor recurred immedi- 
ately and the patient was readmitted in 2 months 
(Mav 30, 1898) Operation was again performed 
the dissection earned down to the sternomastoid 
as thoroughly as possible, but with manifestly little- 
hope of eradicating the disease ” The patholorcal 
report was again melanotic sarcoma 

Third admission One year later the patient 
again admitted, with a recurrence of alxiu* » 
months' duration Operation was done on Mat 
1899, and “the mass was dissected free down ti tV 
transverse processes of the vertebra, beneath "IIj 
cut off with scissors, some of the groyyth 
at the bottom of the aound ” The miS/ ''’I 
report this time was round cell sarcoma of 
and adenocarcinoma of the parotid 

Tourlb admission In September ,t 
tient was again admitted and the growth f 
but not removed, as the surgeon thougli 
looked like normal parotid gland ^ 

Ft/lh admission In January, loot 
re entered the hospital with a tumor W 
pullet's egg m the parotid region 
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operation was performed a portion of the jugular 
vein, which was involved in the disease, being 
ligated and removed The pathological report was 
large round cell sarcoma 

Follou up This patient was seen by us in April 
1927 and was found to be in excellent health, with 
no evidence of recurrence There was complete left 
facial paraljsis In September, 1929, we heard 
that this patient was still living 37 years after his 
last operation' 

Pathology A review of the microscopic slides in 
this case has shown a tumor composed of cells 
which appeared to be extremely malignant, and, 
although no definite diagnosis could be made it 
was probably not mxlanotic 

The \alue of repeated and extensive opera 
tions in apparently hopeless malignant disease 
IS well shown in this case 

SUMMAR\ AND CONCLUSIONS 

We have reported on a large senes of 
parotid tumors, with complete records as to 
patholog) and end results m 80 cases The 
conclusions to be drawn are as follows 

1 Benign tumors are more common than 
malignant tumors m the ratio of about four 
to three 

2 Carcinoma is about tw ice as common as 
sarcoma 

3 C>sts, mxlanotic sarcomata, and adeno 
mata are extremelj rare 

4 Mixed tumors arc cssentiallj benign, 
but recur locallj with great frequency The> 
rarely become malignant 

5 Malignant parotid tumors arc very 
difficult to cure Once the diagnosis is estab 
Jished, we advise early radical operation, 
including ligation of the external carotid 
artery and sevenng of the facial nerve when 
ever necessary 

6 Patients with mixed tumors live in 
definitely Patients with malignant disease 
rarely live over 2 years after operation 

7 Radium and X ray are useful in the 
treatment of malignant parotid tumors, but 
only as palliative procedures In the treat 
ment of benign parotid tumors, radiation 
therapy is of benefit in some cases, but we 
believe excision is the treatment of choice 

8 Carcinoma, sarcoma, and malignant 
lymphoma may invade the parotid gland 
secondarily Such cases usually end fatally, 
but one bnlhant cure reported here justifies 


many extensive operations, and emphasizes 
the importance of not giving up in our 
struggle against malignant disease 

Since the completion of this paper another 
case has come to our attention, interesting 
because of the youth of the patient, the high 
malignancy of the tumor, the metastases in 
the chest wall, and the rapid, fatal termina 
tion 

A LeF (F S 3889S0) a boy of 15 years entered 
the Massachusetts General Hospital on February i 
1928 complaining of a tumor on the right side of 
the face of 5 months duration There had been no 
pain Examination showed a “firm clastic smooth 
non lender egg sized swelling, lying oier the ngbt 
mandible and extending from the angle of the jaw 
forward to the submatillary region Above it 
extends on to the cheek and below it extends inward 
beneath the ramus of the mandible It is quite 
freely movable in its supenor part but is apparently 
fixed to the bone mfenorly and is more firm and 
indurated here than above At its dependent por 
tion there js a fresh scar about s centimeters long 
from a biopsy done 2 weeks ago” Operation was 
performed within a fewr days "the tumor tissue 
Was resected entirely, regardless of structures’’ 
Convalescence after operation was good and the 
patient was discharged from the hospital in about 
2 weeks, after completing a senes of \ ray treat 
tnents 

Palhdogtcol report showed “a tumor the sue of a 
tennis ball aggressive and rapidly growing An 
adjoining lymph node was negative for metastasis 
Caranoma " 

Polltnt up The patient was followed dunag 
March and April m the tumor clinic On April 6 
five or six skin nodules were noted on the chest 
wall A biopsy was done which showed metastatic 
carcinoma, and further \ ray treatment was given 
and caused some of these nodufes to disappear 
almostentirely InspilcofX ray treatment, however 
a rapid recurrence of the growth took place 
ongioal site further metastatic nodules appeared on 
the chest wall, and the patient died on May i 4 
1928 only 3 months after operation, and only 8 
months after the tumor was first noticed 
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INTRATHORACIC NEW GROWTHS 

Results of Surgical Treatment in Twenty-Four Cases ‘ 
STUART W HVRRINGTON, M D , Rochester, Minnesota 
Division of Surgery The Mayo Gicic 


T he seeming increase m the incidence of 
mtrathoracic tumors undoubtedly is due 
to the marked advancement that has 
been made in the methods of thoracic diag- 
nosis and not to an increase in the occurrence 
of these new growths The most significant 
advancement in early diagnosis has been 
made since the advent of the roentgen-ray 
Recognition of these tumors before the pa- 
tient is xn extremis has led to the application 
of various types of treatment for relief of 
symptoms Roentgen-ray and radium are the 
more commonly used agents m conservative 
treatment In some of the malignant grow ths, 
such as sarcoma, malignant lymphoma, and 
endothelioma, there has been improvement 
or delay in the progress of the disease In 
adenocarcinoma there has been little if any 
improvement The lack of response to treat- 
ment of many of these tumors, and knowledge 
of the frequency of occurrence of benign 
tumors which do not respond to conservative 
treatment, and which may undergo malignant 
degeneration, has stimulated surgical inter- 
vention, with the purpose of removing the 
growth completely 

In 1929 , 1 reported 17 cases of intrathoraac 
tumor in which the growth had been removed 
by transpleural operation in the previous 4 
years I am here giving complete reports of 
the 7 cases in which I have operated in the 
last year In 5 of these cases the tumors were 
primary m the thorax and mediastinum, in 2 
cases they were metastatic carcinomata and 
were of unusual interest from a diagnostic 


standpoint because they could not be dis- 
tinguished from primary thoracic tumors be- 
fore operation I am also giving a brief sum- 
mary of the symptoms, methods of diagnosis, 
surgical treatment, and results to the present 
time of the entire senes of twenty-four cases 

S\UPTOMS 

The symptoms and signs of mtrathoracic 
growths depend on the size and situation of 
the tumor in the thorax There are no char- 
acteristic symptoms by which early malignant 
lesions and early benign lesions can be dis- 
tinguished Pam is the most common symp- 
tom and usually is the chief complaint for 
which the patient seeks relief The pain is 
usually more severe in malignant lesions than 
in benign lesions This is particularly sig- 
nificant when the relative size of the tumors 
and their situation are considered A benign 
tumor may fill from a fourth to practically 
the entire hemithorax without causing much 
pain or discomfort except on exertion, and 
most of the distress is caused then by dy spnoea 
from mechanical interference with breathing 
A malignant tumor of much smaller size, in 
the same situation, will cause most excru- 
ciating pain, often most marked at night, or 
when pressure is exerted on the thorax 

Horner’s syndrome was present m 3 cases 
m which a malignant tumor was found at the 
apex of the thoraac cavity This, I believe, 
is due to infiltration and destruction with 
malignant cells of the inferior cervical gan- 
glion, rather than to pressure from the size of 
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Fig 1 Roentgenogram made on admission There is 
marked densit) oscr entire IcB side of thorax to the lesel 
of first rib probablv due to tumor fliith fluid The heart « 
markedly displaced to the right Case i 

the tdmor, I ha\e remo\c(l much larger be 
nign tumors from the same site and Horntr’!. 
syndrome was not present 
Most intrathoracic tumors arc potentially 
malignant \ny tumor uhich has been dor 
mant for a long time anti uhich has begun to 
grow rapidly and to cause increase in pain, 
should be considered as probably malignant 
This IS particularly true of anterior medias 
tinal tumors of uhich teratoma or dermoids 
are the most common I hese tumors usually 
cause more symptoms because of their con 
fined situation and their structure They 
contain a considerable number of glandular 
and secreting cells, and are usually cystic 
The symptoms often simulate pleurisy be 
cause of the inflammatory reaction m the 
tumor \sh\ch fuses it to the parietal and \is 
ceral pleura and all surrounding structures 
Dyspnoea is more marked in cases of an 
tenor mediastinal tumors than m tumors of 
the posterior or lateral portions of the thoraT 
Cough is most marked m cases of tumor of 
the anterior mediastinum and in cases of 



lig t Roentgenogram made after remoial of 4000 
cubic centimeters of lluid and introduction of t cubic 
centimeters of air into the left pleural space The shadow 
isofaiarge inlraihoracic cy'Stic tumor nith fluid in lower 
fourth of the cyst Irregular shadows indicate solid portion 
of the lumor The left lung is completely collapsed There 
IS partial pneumothnniT at the apex Case t 

malignant tumor m\ o!\ mg the lung In cases 
of malignant tumor, it is Usually of a dry, 
non productixe type or occasionally the spu 
turn may be tinged uith blood In dermoid 
tumors there may bt cxptctoration of hair, 
which IS pathognomonic 

Vascular changes art not common and 
usually are seen only in lesions of the upper 
part of the thorax and of the anterior medi 
astinum 

lIETIIODs OF DIVGNOSlS 
The general examination is of greatest im 
portance in determining the condition of the 
patient and always is the deciding factor in 
determining the type of treatment to be m 
stitutcd Lxamination of the thorax is of 
\aluc in determining the situation of the 
tumor and the amount of impairment to 
respiration 

The roentgen ray is the most important 
single method of diagnosing the presence of an 
intrathoracic tumor and of distinguishing be 
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tween a malignant and a benign lesion The 
roentgenogram made from the anterior aspect 
IS of value m determining the presence of an 
intrathoracic tumor and its vertical and 
lateral positions Roentgenograms made from 
the lateral aspect determine the anteroposte- 
rior and vertical position of the tumor and 
its relation to the thoracic wall Roentgeno 
grams made obliquely are of value in deter- 
mining the position of the tumor and its rela- 
tion to the structures in the mediastinum, 
particularly the heart and aorta Stereoscopic 
roentgenograms add visual zation of depth 
to the determination of the lateral and vertical 
positions and give more accurate knowledge 
as to the relation of the tumor to the normal 
structures within the thorax Roentgeno 
graphic studies of the relation of the tumor to 
the lung are greatly aided by preliminary 
artificial pneumothorax This is of greatest 
value m distinguishing mtrapulmonary and 
extrapulmonary lesions or whether the lung 
IS adherent to an extrapulmonary lesion If 
the lesion is intrapulmonary, the surrounding 
pulmonary tissue ^vlU collapse over the tumor 
However, I have had 2 cases in which the 
tumor was m the anterior mediastinum, but 
the roentgenogram indicated that there was 
an intrinsic tumor of the lung At operation 
the tumors were found to be extrinsic and the 
lung was so adherent that the pulmonary 
tissue collapsed over the growth 
Fluoroscopic examination 15 of great value 
in determining the site of the tumor and its 
relation to the normal structures within the 
thorax It is particularly valuable in differen- 
tiating new -growths and expansile aneurisms 
of the aorta In tumors of the upper medias- 
tinum, It aids in differentiating primary intra- 
thoracic tumors and substernal goiters, which 
elevate on sw allow ing 
Bronchoscopic examination is of great aid 
in differential diagnosis, particularly in ruling 
out primary intrabronchial disease, and malig- 
nancy In some cases an extrinsic tumor may 
be indicated by narrowing of the bronchus 
Injection of the bronchial tree with iodized 
poppy seed oil, 40 per cent, may be of value in 
distinguishing between intrapulmonary and 
extrapulmonary lesions Thoracoscopic exami- 
nation may aid in selected cases in determm- 



Fig s lateral view, made following removal of 3,000 
cubic centimeters of fluid and introduction of 3 250 cubic 
centimeters of air into the left pleural space The tumor 
occupies roost of the left thoracic cavity and apparently 
ongmated anteriorly The level of the intracystic fluid is 
increasioK at the base of tumor, showing a saccular type of 
tumor Case i 

ing the type and position of the tumor but us- 
ually I prefer to do exploratory thoracotomy 
The chief problems associated with surgical 
removal of intrathoracic tumors arc con- 
cerned with the danger of pulmonary collapse, 
with mediastinal flutter resulting from open 
pneumothorax, and the difficulty of access 
through the bony encasement of the thorax 
The first of these hazards has been greatly 
diminished by the use of differential air pres- 
sure during the operation The second is en- 
tirely a technical problem and the technique 
of methods of approach continually are being 
improved and perfected 
The surgical indications depend entirely on 
the observations in each case, and there is no 
type of surgery in which the ultimate result 
depends so much on the strictest attention to 
detail m each step of the treatment 
I believe that the operativ e risk is decreased 
by establishment of preliminary artificial 
pneumothorax for a few day s before operation 


650 


SURGERY, GYNECOIOGY AND OBSTETRICS 



Fig 4 Appearance of the tumor at the time of operation The anterior origin 
of the tumor with its attachment to the upper part of the pencanlmm and base 
of the great \e9sels and also the projection extending into the arch of the aorta, 
are represented The large cystic mass completely filM the left half of the thorax, 
with complete colbpse of the left lung posteriorly Case t 


to permit the patient to become accustomed 
to unilateral partial collapse and decreasetl 
ntal capacit) of the lung In this series of 24 
cases, prelimmarj artihcial pneumothorax was 
established m 15 cases During the pre oper 
ative period the patient should take at least 
3,000 cubic centimeters of fluid daily 
I prefer to use intratracheal anxsthesia 
under positiv e pressure I ha\ e operated with 
intraphar) ngeal anaesthesia, with the dosed 
mask, and without positive pressure of the 
anaesthetic, without harmful results It is 
probable that intrapharyngeal anaesthesia 
would be satisfactory m most cases m which 
one pleural ca\it> is opened, but it is never 
possible to determine before operation what 


emergenej maj arise or when the opposite 
pleural ca\itj maj be opened una\oi(lablj I 
belie\c that anaesthesia b) intratracheal m 
sufllation, and administered with apparatus 
for positive pressure, is the safest method m 
most cases, this method was used m 17 cases 
of this series The anTsthctic was ethjlene 
and ether in practicall> all cases Manj of 
these operations are long and tedious and it 
IS important to ventilate and re establish cir 
culation by fully expanding the lung everj 
3 to s minutes during the operation The 
amount of pressure used is gauged bj a water 
manometer on the positive pressure appara 
tus The lung is fullj inflated at the com 
pletion of the operation A suction pump i> 
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Fig 5 Roentgenograni taken on admission The small, 
circumscribed shadow is in the right side the posterior 
mediastinum, at the level of the fifth and sixth nbs, po.te 
riorlv It was interpreted as probably indicating a benign 
tumor Case a 

applied to the intratracheal catheter, during 
Its withdrawal, to remove any mucus which 
may have accumulated m the trachea 

The surgical approach through the thoracic 
bony cage depends on the site and size of the 
tumor If the tumor is attached to any part 
of the bony thoracic wall, or if it is an out- 
growth of the bony wall, laterally or ante- 
riorly, I prefer to make the incision at the site 
of the tumor In 8 cases of this series, anterior 
or lateral thoracotomy was done over the site 
of the tumor If the tumor is in the anterior 
or posterior mediastinum, or in the lung, I 
prefer to do posterolateral thoracotomy, usu- 
ally partially resecting a rib, and opening 
the pleura through the posterior periosteum 
The vertical position of the incision, and the 
nb to be resected, depends on the site of the 
tumor In 16 cases, posterior thoracotomy or 
mediastinotomy was performed to remove the 
tumor from the anterior or posterior mediasti- 
num In 18 cases, the tumor was re- 
moved in one stage, by a transpleural opera- 



Fig 6 Photograph taken at the time of re examination, 
months after operation The wound is entirely healed 
There is no deformity or limitation of function of the arm 
Case 2 



Fig 7 Roentgenogram taken at re examination, 2 ^ 
months after operation The lungs appear norma! The 
evidence of partial resection of the fifth rib, and of a section 
of the fourth nb is seen The right lung is fully expanded 
Case 2 
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Fir 8 Roents^nogram of th« thorax (lateral Me«) on 
admission There is a large intrathoracic tumor filling 
the upper tno thirds of right thoracic cavity and resting 
on the spinal column posteriori) A large portion has pro 
truded through the anterior thoracic wall mth destruction 
of the second third and fourth ribs anteriorl) Case 3 

tion This type of operation I believe, is the 
most satisfactory and should always be at- 
tempted if at all feasible In one case the 
tumor was completely removed by extra 
pleural operation This type of operation is 
rarely possible, because the pleura is so ad 
herent to the tumor that the pleural cavity 
IS ultimately opened more or less extensively 
before the tumor ts entirely enucleated, with 
the associated danger of open pneumothorax 
The greatest disadvantage of this procedure 
IS the delay in healing, and the extensive 
pleural effusion which usually follows the 
operation This is due to the trauma resulting 
from the extensive separation of the pleura 
from the thoracic wall In one case the tumor 
was removed by a transpleural operation m 
two stages The operation m two Stages was 
planned because of the extensiv e procedure 
necessary The first stage was done to sepa 
rate the tumor from the surrounding struc 
tures and to form adhesions between the 


TABLE I — CASES OP INTRATHORACIC TUMOR 
IN VMIlCir OPERATION W \S PERFORMED 
BETWEFN MARCH, 1925, AND MARCH, 1930 
sill gnjnt Beni^ 

Operation 

Transpleural complete removal in one 
stage 7 II 

I xtrapleural complete removal in one 
stage I 

Transpleural complete removal in two 
stages I 

Transpleural ]i-irtia 1 removal in one 
stage 4 

Deaths 

Operative mortality 1 1 

Sulisequent mortality 7 

rrsUminirjr irlifinal pntumnlh riiwav I ncinijca rt 

TVIlLF 11 — eVSES OF MVLICNVNT IVTRVTHO 
RVCIC TUMOR IN UIHCH OPERVTION W VS 
PERFORMFD BETUEFN MVRCH, 1925, ANT) 
MARCH, 1930 


liamif tarhonctsve 1 

Osteofibrosarcoma grailcil 2 C 

Fvbtomyvosarcoma gtadcvlt t 

fibrosarcoma graded t C 

I ibro osteochondrosarcoma 
grailed 3 C 

Sarcoma graded 3 C 

Osteogenic sarcoma gradetl 3 
Malignantendothehoma graded 
4 C 

Malignant endothelioma graded 
4 C 

Adenocarcinoma graded 3 
Adenocarcinoma graded 1 
Adenocarcinoma graded 4 
Squamous cell epithelioma 
grilled 4 (dermoid) C 

Total number 0 1 cases 

•Oposlivt drath crtibril tmbnl m 


Complete 57 
Complete j; 

CompMc 6 

Compute 3 

Complete 4 5 

I artial i 5 


visceral anti parietal pleura above the tumor, 
w alhng off the remaining pleural ca\ ity The 
result of this procedure was unsalisfacton , 
inasmuch as an extensive pleural effusion 
formed and this delayed and increased the 
hazard of the second operation rather than 
decreased the risk as had been planned I 
believe that, whenever possible, the operation 
should be done m one stage rather than m two 
stages In 4 cases, m all of which there were 
extensive malignant conditions, the tumors 
were only partially removed at operation be 
cause of the inoperability of the condition 
There were 2 operative deaths m the entire 
senes of 24 operations, one on the second day 
and one on the seventh day (Table I) 
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The blood pressure is taken ev er> 5 minutes 
during the operation When there has been a 
fall of lo millimeters of mercury in the pulse 
pressure, physiological solution of sodium 
chloride or glucose are given intravenously 
If the pulse pressure drops 20 to 30 millimeters 
of mercurj , a blood transfusion is given 
Postoperative cart is very important Main- 
tenance of body heat is essential both on the 
operating table and after operation The 
most significant immediate comphcdtion is 
dvspncea nith cjanosis If this occurs, the 
patient is placed immediately m the owgen 
chamber This often proves to be a life-saving 
procedure, for it tides the patient over the 
critical period of decreased vital capacity of 
the lungs The ovygen chamber ivas used m 1 1 
cases of this senes Later complications are 
pleural effusion and empyema In practicalK 
all cases pleural effusion develops, but in about 
a third of the cases aspiration is not required 
In about a third of the cases it will disappear 
after one aspiration, and in the remaining third 
It Mill require repeated aspirations The fre- 
quency and persistence of the pleural effusion 
depend on the type of tumor and the amount 
of trauma to the pleura In the cases with 
teratoma, pleural effusion is most likely to 
develop and may result in empyema Empy- 
ema complicated the convalescence m 5 cases 
of this series, m all of which drainage was by 
the closed method In one case subsequent 
open operation was required AU patients 
made a complete recovery 
Table II gives the type and grade of malig- 
nancy, the operative procedure and results to 
Match T , 1930, m all cases in which malignant 
disease was present In 3 of the cases the 
clinical history indicated the presence of a 
tumor for many years, with recent increase in 
growth and symptoms This suggested a 
primary bemgn tumor uhich had undergone 
malignant change In the first of these cases, 
the tumor was a fibrosarcoma The symptoms 
extended over a period of 24 years, lor 21 
years the symptoms had been mild and the 
condition had been treated as neuritis At a 
time 3 years previous to admission to the 
clinic the pain had been of the same nature 
as before but had become progressively worse, 
morphine had been required for relief and 



Fig 9 Pbotograph taken on admission showing the 
large prolni-ion on the anterior thoracic wall Ca&e 3 


there were general symptoms of gradual loss of 
weight and strength It is only reasonable to 
conclude that this tumor primarily was be 
mgn This patient lived 27 months after 
transpleural removal of the tumor m one 
stage through an anterior incision m which 
the clavicle was cut Death was due to re- 
currence In the second case of the 3, the 
clinical history indicated the presence of a 
tumor for 6 years At the patient’s first visit 
to the clinic, 3 years before the time of which 
I am speaking, she had been advised to have 
an operation, but had declined Two months 
previous to operation, the pain in the thorax 
became much more marked, was rapidly pro- 
gressive, and radiated to the back She had 
noticed loss of weight for 6 months At the 
time of operation a fibromvxo osteochondro 
saraima, graded 4, was removed The patient 
died from recurrence 5 months after operation 
It IS possible that this was primarily a benign 
tumor w hich bad undergone malignant change 
This case (Case 4) is bung reported more m 
detail in this paper In the third case of the 3 
a squamous cell tpithehoma, which undoubt- 
edly was a degenerated dermoid evst, was 
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Fig IS Roentgenogram taken at the time of the pa 
tient s first visit There is a large circumscnlicd tumor in 
the upper part of the left posterior portion of the thorax 
and eitending from the fourth to sttth ribs postenorly 
Case 4 

presented Mild symptoms had been present 
for 4 jears and had become severe in the 3 
months previous to admission Tlic tumor 
was m the anterior mediastinum and was rc 
moved bv transpleural mediastmotom> in one 
stage Examination of the tumor disclosed 
the typical structure of a dermoid cjst, and 
the malignant tissue was situated in one 
region of the tumor which indicated malignant 
change in a benign tumor This case was the 
only operative death in the malignant group, 
and the patient died, on the seventh daj, of 
cerebral embolism 

In 8 cases the tumor was completdj re 
moved, 4 of the patients lived less than 6 
months, and one patient is now living after 6 
months One patient lived 25 months, m 
this case it was necessary to resect the greater 
portion of the lower left part of the thoracic 
wall and a portion of the diaphragm, and to 
repair the defect with the remaining portion 
of the diaphragm after phrenicotomy The 
tumor was an endothelioma of high grade and 


was recurrent at the time of operation The 
patient was relieved of sjmptoms for 22 
months, when he began to fail rapidly and 
died from recurrence One patient who had 
sarcoma lived 57 months after operation with 
no evidence of recurrence, and one patient 
livctl 27 months after operation wnth relief of 
symptoms for more than 2 years and then 
dic<l of recurrence The results in these cases 
of malignant tumors do not seem to have any 
direct relationship to the type or degree of the 
malignant growth except m those cases in 
which adenocarcinoma of the lung is present, 
in these the prognosis is poor The results in 
the other groups, although not satisfactory, 
arc at least encouraging and emphasize the 
importance of operation before the disease 
has advanccfl beyond the possible limits of 
surgical removal or before malignant change 
has occurred 

In 4 cases the tumor was only partially 
removed because of inoperability due to ex 
tensiv c infiltration into the surrounding struc 
turcs In one case there was apparently a 



Fir II RoentRenogram taken at the time of the pa 
Uents second visit 5 months after the roenigenogra 
shown in Figure 10 was made No increase m the sue c 
the tumor is seen Case 4 
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TABLE III — CASES OF BENIGN INTRATHORACIC 
TUMOR IN WHICH OPERATION WAS DONE 
BETWEEN MARCH, 1925 AND MARCH, 193O 
L«nE(h of life 

siacc operation 

months 


Neurofibroma 4* 

Neurofibroma 24 

Neurofibroma n 

Neurofibroma 5 

Cellular fibroma 22 

Cellular fibroma 22 

Teratoma 1 7 

Teratoma 16 

Teratoma (dermoid) 13 

Teratoma (dermoid) 7 

Osteochondroma 24 


Tibromyxochondroma' 

Total number of cases * 2 

Operitive death died 1 days after operation from cardiac failure and 
shock 


sarcoma originating m the thoraac ua\l which 
had invaded the mediastinum In the 3 others 
the tumors were adenocaremomata, 2 were 
primary m the lung and i metastatic from a 
carcinoma of the thyroid gland As would be 
expected, the operation had no influence on 



Fig 12 Roentgenogram taken a years and 5 months 
following the first visit Marked increase in the sue of the 
tumor has taken place It is approximately a third larger 
than It was at the pre\ious visit The tumor extends from 
the third to the suth interspace posteriorly Case 4 
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Fig 13 Photograph of the tumor, a haemorrhagic de 
generating fibromyxo osteochondrosarcoma associated 
with a hxmangio endothelioma weighing 220 grams 
Case 4 

the course of the disease in this latter group 
AH of these patients were given treatment b> 
roentgen-ray after operation, without benefit 

In Table III are given the types of tumors 
and results of operation m all cases of benign 
tumor 

In 12 cases of the entire senes of 24 cases, 
the tumor was benign In all of these cases 
the tumor was removed by operation m one 
stage In 11 cases the operation was trans- 
pleural, and in 1 case it was extrapleural 
There was i operatue death on the second 
day, from cardiac failure and shock This case 
will be reported in detail m this paper Eleven 
patients are living from 5 to 41 months after 
operation, all have been completely relieved 
of symptoms and there has been little, if any, 
deformitj or impairment of pulmonary func- 
tion Complete cure is to be expected in all of 
these II cases 

Four of these 12 cases were examples of 
neurofibroma m all of which the tumors were 
in the posterior mediastinum I am reporting 
I case (Case 2) of these 4 m detail m this paper 
In 2 cases, the tumors were cellular fibromata, 
one was in the upper and one in the lower part 
of the thorax Both of these were very large 
tumors One involved the upper half of the 
thorax, was cystic, and had been treated as 
a tuberculous pleural effusion In the other 
case the tumor involved the posterior, lower 
third of the thorax and was accompanied by 
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Fig u Roentgenogram on admisiion at time of first 
Msit of patient Destruction of half of (he fifth, sixth, and 
se\ enth left thoracic n ertebrx is seen Case s 


a bloody pleural cfTusion which was thought 
to be due to malignancy This is the only 
case in which I ha\ e seen a benign tumor asso 
ciated with bloody pleural cfTusion 

There were 4 cases of teratoma In 2 the 
tumors were of definite dermoid type, one of 
which invoked the entire thorax The latter 
case (Case i) is reported more in detail in this 
paper In i case the tumor contained thymic 
tissue and m the other the grow th consisted 
almost entirely of cartilage, bronchi, and 
embryonic structures resembling pulmonary 
tissue 

All of these tumors were in the anterior 
mediastinum, were fixed, and lay over the 
great vessels, and upper portion of the pen- 
cardium, with a projection extending under 
the arch of the aorta They were extremely 
adherent to all of the surrounding structures 
Three of the tumors, although they extended 
more into one side of the thorax than the 
other, were adherent to the pleura of both 
pleural cav ities In one instance, both pleural 
cavities were opened m the course of removal 
of the tumors I believ e that all intrathoracic 



I ig 15 Kocnlci nogram folloning injection of lipiodol 
into Ihe spinal canal v,ith partial ob<truction at the site of 
the tumor Case 5 


tumors should be considered potentially ma 
lignini 1 he tcntomtl'i ire more ltl,elv to 
undergo maligmnt degonerition than any 
other tyTic of benign tumors 

There were 2 ciscs of chondromi in i of 
which occurred the onk operative death in 
the entire group of benign tumors This latter 
case (Case 3) is reported htcr in this paper 
The tumor was huge, practically filling the 
entire thorax, and a large mass protruded 
through the thoracic wall Death was due to 
the extensive type of operation which was 
necessary, m a patient who was tii cxiremis 
This case exemplifies the importance of early 
operation m all cases of benign tumor before 
serious injury from pressure has been done to 
surrounding structures These injuries may 
cause death 

These cases of benign tumor are the most 
gratifying from a surgical standpoint, for the 
risk is not great if the tumors are removed 
before they have become so large as to cau e 
prei>surc on the surrounding structures If 
the patient survives the operation, complete 
cure is obtained The frequency with which 
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Fig 16 left Tissue from the thyroid gland Aden© 
carcinoma, graded 2, m a colloid and fetal thyroid gland 
Case s 

Fig 17 Tissue from the tumor adenocarcinoma, graded 

these benign tumors become malignant is the 
most significant indication for their early 
surgical removal Because of the difficulty 
m establishing a definite clinical diagnosis, I 
believe that exploration should be done in all 
cases unless the clinical evidence is that a 
hopeless inoperable condition exists 

REPORT OF CASES 

Casf I A ^^oman, aged 18 years, consulted the 
dime July 22, 1929, complaining of pain m the left 
side of the thorax of 6 months’ duration There was 
nothing in her history or the family history refer- 
able to her present complaint She had had good 
health until 2 weeks after childbirth, 6 months be 
fore she entered the clinic when a sudden attack 
of severe pain had de% eloped in the left side of the 
thorax and beneath the sternum, this had been 
associated with dvspnoca She had not had fever 
and the condition had been diagnosed as pleurisy of 
the left side The pain had been more or less con 
stant since its onset with several exacerbations of 
severe pain associated with dyspnoea There had 
been a constant sensation of pressure beneath the 
sternum, with pain radiating to the left side of the 
thorax, associated with a dry , non productive cough 
This cough w as most noticeable on exertion, and she 


2, of the thyroid type Differentiation into columnar 
epithelium has taken place to a large extent The specimen 
bears a close resemblance to an exophthalmic goiter 
Case 5 

had noted a slight tinge of blood in the sputum when 
she had a cold The immediate reason for the pa- 
tient coming to the clinic was pain m the right low er 
quadrant of the abdomen which had been dia{,nosed 
as due to acute appendicitis She had had an in 
definite pam in the right lower quadrant for the last 
2 years 

General examination revealed that the patient 
had lost 10 pounds in weight m the last 6 months 
She appeared pale, fairly well nourished, and had 
a hectic flush The systolic blood pressure was ij5 
and the diastolic 90, measured in millimeters of 
mercury The pulse rate was 124 and the temper 
ature, 99 4 degrees F Percussion disclosed dullness 
to flatness throughout almost the entire left side of 
the thorax with some hyperresonance at the apex 
of the left lung Auscultation revealed almost com 
plele absence of breath sounds, and some rales 
scattered throughout the left side of the thorax The 
heart was markedly displaced to the right and heart 
sounds were almost entirely absent from the left 
side of the thorax The liver extended about 7 5 
centimeters below the right costal margin There 
was also a large palpable node in the left axilla, 
probably inflammatory Roentgenological examina 
tion on admission shovved markedly increased den 
sity over the entire left side of the thorax, to the 
level of the first rib, probably this was due to a 
tumor with fluid The heart was markedly displaced 
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Fig ift Roentgeii'>staw made on admission (bietal 
vien ) The large intnthoacie and estnthoracic tumor is 
teen in the middle portion of the thonu The intnthoracic 
portion extends half nay to the spinal column Case d 

to the nght A clinical diagnosis nas made of a 
large tumor of the left side of the thorax pleural 
eSusion pulmonarv collapse and displacement of 
the heart to the right {Fig i) 

Diagnostic aspiration of the left thoracic casitv 
wasdoneJuU l^ and about i 500 cubic centimeters 
of bronn turbid fluid containing erythrocytes and 
crystalsof cholesterol ivasremosed Rocntgcnolog 
ical examination follouing this procedure shoiscd a 
large left mtrathoracic tumor partial pulmonary 
collapse and moderate displacement of the heart to 
theright July 31 pleurocentesisand artihaalpneu 
mothorax were performed on the left side with rc 
movai of 1 250 cubic centimeters of brownish Ouid 
and replacement of i 250 cubic centimeters of air 
August 3 pleurocentesis and artificial pneumothorax 
again were performed on the left side, 250 cubic 
centimeters of brownish fluid was removed and 
: 000 cubic centimeters of air was inserted Roent 
genological examination after the remoxal of 3000 
cubic centimeters of fluid from the cyst and m 
sertion of 2 230 cubic centimeters of air into the left 
thoracic caxitv disclosed a large cystic tumor al 
most completely filling the left thoracic cavity, with 
the lev el of intracy stic fluid at the low er third of the 
tumor The walls of the tumor were definitely out 
lined The lung was completely collapsed postenor 
to the tumor There was a small amount of fluid in 
the cardiophremc angle of the thoracic cavity The 


lateral view taken 9 day s later, revealed the saccular 
tumor occupying most of the left thoracic cavity 
and apparently originating in the anterior medi 
nstinum the level of the intracvstic fluid had risen 
to about the middle of the tumor A diagnosis was 
made of left mtrathoracic cy stic teratoma fiUing the 
entire left thoracic cavity with complete collapse 
of the left lung (Figs 2 and 3) 

August iS under intratracheal ethylene anisthc 
sia left posterior thoracotomy was performed with 
removal of the entire seventh rib and sections of the 
fifth sixth and eight ribs On exposure of the left 
thoracic cavitv, a huge scmicvstic tumor was seen 
filling almost the entire left side of the thorax The 
tumor was 30 by 20 by 18 centimeters The upper 
portion of the wall of the evst was thm and the 
lower portion very thick One large projection ex 
lending under the arch of the aorta was adherent 
to the arch of the aorta and pericardium These 
adhesions were firm and had to be dissected free 
with a knife The tumor was ruptured during its 
removal It contained alwut 2,000 cubic centimeters 
of clotted blood and fluid contamiog particles of 
hair The entire wall of the evst was removed with 
the exception of a few fragments extending under 
the arch of the aorta The lung had been com 
pletely collapsed apparently for a long time and 
was adherent to the anterior wall of the thorax and 
to the tumor These adhesions were separated and 
the lung was ollowcd to drop back into its normal 
position The thoracic cavity was washed out with 
physiological solution of sodium chloride The lung 
was reinllated as soon as the tumor was removed 
and was kept inflated until the wound was closed 
The thoracic cavity was drained b\ mtracostal 
closed drainage through the seventh interspace 
1 he lung was in a thoroughlv inflated condition at 
the completion of the operation \ transfusion of 
Soo cubic centimeters of blood was given while 
the patient was on the operalinf, table The thoracic 
cavity was drained with a 18 Irench catheter 
Tathological studv of the tumor revealed a cystic 
teratoma containing fluid clotted blood and seba 
ccous material, the vvaJl of the cyst contained hair 
bone fibrous connective tissue muscle mucus«ecret 
ing glands and sebaceous ghnds (Fig 4) 

The patient’s immediate conv al scence w as stormy 
her pulse rale was 160 and respirations varied from 
30 to 40, her temperature was 102 degrees F The 
first dav following operation she was given a second 
transfusion and placed in the oxygen chamber where 
her pulse rate dropped to 120, her respintions to 24 
and her temperature to 100 degrees F Her condi 
tion remained about the same but with gradual im 
provement On the eleventh day a second tube was 
placed in the ninth interspace for better drainage ol 
the thoracic cavitv Following this her temperature 
dropped to normal and her pulse rate to 100 

this time on her condition gradually improved un 

the fourteenth day the fluid became purulent and 
the drainage tube was irrigated with Dakins solu 
tion The empyema cavity became gradually re 
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duced in size, and there has been gradual re expan 
Sion of the lung to practicall) complete volume 
There has also been marked improvement m the 
patient’s general condition and she has gained about 
20 pounds since the operation She is completely 
relieved of symptoms of which she complained pre 
\ious to operation and has no subjective s>mptoms 
at present 

This case is of particular interest because 
of the size and t>pe of tumor and the difficul- 
ties encountered m making a definite dmical 
diagnosis It is the largest mtrathoraac tu- 
mor which I have removed It almost com- 
pletely filled the left thoracic cavity Artificial 
pneumothorax is of great aid in determining 
the situation of the tumor, and in this case 
It showed the lung to be entirely collapsed 
posterior to the tumor and the tumor to be 
originating in the anterior mediastinum The 
preliminary aspirations revealed that the tu- 
mor was cystic and the lateral roentgeno 
gram showed the tumor to originate m the 
anterior mediastinum This is the fifth tera- 
toma which I have removed In 4 of these 
cases, the tumor had originated in prac- 
tically the same situation m the anterior 
mediastinum, firmly attached to the peri- 
cardium, to the great vessels, and to the arch 
of the aorta and pulmonary artery with an 
adherent projection extending beneath the 
arch of the aorta into the lower cervical 
region This tumor had become so large that 
It had extended laterally into the left side of 
the thorax, almost completely filling the 
thoracic cavity and compressing the lung 
posteriorly The greatest technical difficulty 
was in removing the tumor from structures in 
the anterior mediastinum, and from the lung, 
without causing serious injury to them Be- 
cause of the firm adhesions, it was impossible 
to remove the tumor intact I believe that m 
these cases drainage should always be estab- 
lished, for in a high percentage of cases empy- 
ema develops as it did in this case The oper- 
ative procedure was complicated by collapse 
of the lung and by the fact that it was neces- 
sary to dissect the portion of the cyst from the 
pericardium which was causing serious cardiac 
embarrassment It was impossible to remflate 
the lung every 3 to 5 minutes, as we usually do 
m these cases, because of the compression of 
the lung by the tumor It is always advisable 
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Fir iq Photograph of patient on admission A large 
tumor of the right anterior portion of the thoracic wall is 
seen beneath the scar of the previous radical amputation 
of the breast Case 6 

to give some type of intravenous treatment 
following an operation of this magnitude, 
either physiological solution of sodium chlo- 
ride or blood The administration of oxygen 
IS of great value m the immediate convales- 
cence 

Case 2 A woman, aged 53 jears, consulted the 
clinic Jul> 15, 1929, complaining of exhaustion She 
had had good health until pneumonia of the left side 
had developed 4 years before at which time she 
had been m bed for 2 weeks She had felt fairly well 
thereafter until years before she came to the 
dime, when influenza had developed She had been 
more than a month regaining her strength During 
this time, severe, sharp pains “in both lungs” had 
appeared on deep breathing or on coughing She had 
had a temperature of 102 degrees F and a roentgen 
ogram had given evidence of pleural effusion The 
thorax had been strapped She had been in bed for 
about I week immediateb thereafter and at fre 
quent intervals m the following month She had 
not entirely regained her strength since that time 
She became tired easilj There was some cough but 
no expectoration Six months previous to her ad 
mission she had had influenza with a moderate 
cough and pain on deep breathing A diagnosis of 
pleuns> had been made again and her thorax had 
been strapped The condition had cleared up after 
2 weeks Since that time she had suffered marked 
loss of strength, had become exhausted easily, and 
had had a slight non productive cough 

General examination gave essentially negative re- 
sults The patient’s weight was 109 pouncU and her 
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IiS 29 Roentgenogram taken after artificial pneumo 
Uiota'c There are a (ew adheuone of the rikht lung to the 
upper portion of theintrathoracic tumor No lesion » seen 
in the lung Case 7 

height 5 feet and 6 inches The concentration of 
hsmoglobin was 80 per cent er) throc)tes numbered 
4 040 000 and leucocv tes 7 600 in each cubic miUt 
meter of blood The Wassermann reaction of the 
blood was negative The basal metabolic rate was 
+ 5 per cent Roentgenological exammaiion rc 
vejled a circumscribed shadow in the repon of the 
right portion of the mediastinum, at the level of the 
fourth and fifth ribs posteriori) It was thought to 
be due probabU to metastasis Operation was ad 
vised but because the patient was weak, she decided 
to go home and return in 2 months for operation 
The patient returned September 17 1029 at 
which time her symptoms were esscntiallv un 
changed There was some increase in the cough but 
It was non productive The complaints of chronic 
nervous exhaustion w ere about the same Roentgeno 
logic examination at this time disclosed apparently 
no change in the size of the tumor A diagnosis was 
made of postinfectious exhaustion with assonated 
right intrathoracic neurofibroma (fig 5) 

September 21 1929, under intratracheal ethylene 
and ether anaesthesia, right posterior thoracotomy, 
wfith removal of 15 centimeters of the fifth nb and 
section of the fourth nb was performed Trans 
pleural complete removal of the neurofibroma from 
the upper portion of the posterior mediastinum was 
effected W'lthout difficulty On exposure of the right 
thoracic cavity a small neurofibroma, measuring 4, 


3, and 3 centimeters m various diameters, was seen 
in the upper portion of the posterior mediastinum at 
the level of the third interspace It was attached to 
the body of the vertebra at the angle of the spinous 
process and the vertebra The thoracic aorta was 
just to the left of the tumor The lung was very 
adherent at various points to the entire panetal 
pleura These adhesions were not separated and 
probably were the result of the repeated attacks of 
influenza of which the patient had complained The 
fourth nb was sutured the lung was rcinllated and 
the thoraac cavity was closed without drainage 
The pathologist reported neurofibroma weighing 2S 
grams 

There was very little reaction follow mg operation 
On the second day, the temperature was 100 degrees 
F and the pulse rate 100 each minute The tempera 
ture dropped to normal on the fourth day and the 
pulse rate to 90 There was a small amount of 
pleural effusion which did not require aspiration 
The patient was dismissed from the hospital and 
from observation on the twenty eighth day after 
operation at which time the wound was entirely 
healed and the roentgenological examination gave 
evidence that the lungs were completely re expanded 
and that no fluid had accumulated 

This patient returned 2K months after operation 
for re-examination before going to a warmer climate 
because of the repealed respiratory infections There 
was little change in her general condition and she 
continued to have a drv cough Her appetite was 
better and her general condition was good It was 
felt that her generally run down condition had re 
suited from repeated pulmonarv infections of which 
the tumor was not a contnbuting factor The slight 
improvement which was obtained m the general 
condition was due to the fact that she ceased worry 
ing about the tumor, which she had feared was 
malignant I rom an operative standpoint the con 
valesccncc vvas uneventful She was up on the 
eighth day after operation and had praclicalh no 
disturbances except moderate difficulty on deep 
breathing from the fourth day A slight amount of 
pleural effusion developed but this was gradually 
absorbed without aspiration, which is usually the 
case unless there has been considerable trauma to the 
pleura (Figs 6 and 7) 

Case 3 A man, aged 56 years consulted the 
dime June 3 1929 complaining of tumor of the 
right side of the thorax, and dizzv spells of3J“rs 
duration He stated that 3 y cars before, he first had 
noticed a small tumor, about 2 s centimeters m 
diameter on the upper right wall of the thorax It 
was hard and had seemed fixed to the nb Its 
growth had been gradual, and in about i year it had 
attained a size of about 6 by 4 by 4 centimeters In 
2 years the tumor had been about 8 centimeters in 
diameter In the last year, its growth had been 
more rapid, until at the time he came to the clinic 
It involved practically the entire right half of the 
thorax The patient had lost neither vvcight nor 
strength In the last 6 months he had had a more 0 
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less constant dull pain o%er the tumor and between 
the shoulder blades Dj spncea on etertion had been 
noted, and for the month before he was seen at the 
dime, the patient al«o had noted pain in the nght 
side of the thorax on deep inspiration He first had 
noted a dr> , brasb> cough 3 months before be sought 
advice This had become progressi\ el> worse and 
for the month previous to admission, bright red 
blood had been expectorated after a severe coughing 
spell About 3 jears previous to admission the pa- 
tient had been refused life insurance because of high 
blood pressure, the s>stolic prejisure had been 440 
milhmeters of mercur> at that time and thereafter 
had varied from that level to 180 millimeters of 
mercur> The patient had been treated for hj-pier- 
tension bj diet, mediane, and phvsiotherapv He 
had had frequent headaches and dizzy spells, and 
his vision was poor 

General examination rev ealed the patient’s 
weight to be 130 pounds The pupila were slightlj 
irregular, their reaction was normal, and earl> arcus 
senihs was present The heart was enlarged to the 
left and there was a svstohe murmur, there was 
marked sclerosis of the penpheral vessels The 
sjstobc blood pressure was 245 and the diastobc, 
130 The pulse rate was 78 There was a large mass 
involving practicallv the entire nght tboraac cavilj , 
It Was firm, fixed, and slightlv pulstle Unnal>sis 
gave essential]} negative results The concentration 
of blood urea was 24 milligrams m each 100 cubic 
centimeters The concentration of hamoglobm was 
70 per cent, er^ throev'tes numbered 4,800,000, and 
leucoc>tes 7 200 in each cubic millimeter of blood 
The W assermann reaction of the blood was negaUv e 
Reflexes of the e>es were normal, the visual fields 
wereroughl} normal Sclerosis of the retinal arteries 
was graded 2 and hemorrhages were seen m the 
fundi Electrocardiograms di^osed a cardiac rate 
of 7S, sinus rh} thm, ven sbght left ventncular pre- 
ponderance, diphasic T waves m denvation 3, 
exaggerated P waves in denvatioa 2, notched P 
Waves in denvations i, 2, and 3, slurred QRS com- 
plexes m denvations 1 2, and 3, andvanable amph- 
tude of the P waves in denvation 3 Roentgenolog 
leal examination gav e evidence of an intrathoraac 
tumor filling the upper two-thirds of the nght 
Ihoraac cavity and resting on the spinal column 
postenorlv There was a Urge protrusion through 
the antenor thoraac wall with destruction of the 
second, third, and fourth ribs antenorlv (Figs S 
and 9) A diagnosis v as made of a large intrathoraac 
fibromyiochrondfoma filling the upper two-thirds of 
the nght thoraac cavity and protruding about 12 5 
centimeters tfa-ough the antenor thoraac wall with 
complete collapse of the upper and cuddle lobes of 
the nght lung Partial coDapse of the lower lobe of 
the nzht lung also was no'ed. 

Befo'e a radical operation was done, a specimen 
Was remo.ed for diagnosis from the portion of the 
tur'o'' wUch protruded through the antenor thoraac 
waJ! This pro ed to be fibromviochondroma It 
was thought best to attempt complete removal of 


the tumor July 3, 1929, under intratracheal ethyl 
ene and ether anaisthesia, nght posterior mediasti- 
notomv was performed with resection of a portion of 
the sixth nb and section of the sev enth, fifth, fourth, 
and third nbs, postenorly 

On exposure it was found that the tumor filled at 
least two thirds of the cavity The upper and middle 
lobes of the nght lung w ere completely collapsed and 
flattened out over the surface of the tumor The 
tumor filled the entire nght side of the thorax ante- 
ropostenorly and was pressing on the spinal column 
postenorly There was partial collapse of the lower 
lobe of the lung The lung was so adherent over the 
capsule of the tumor that it was practically incor 
porated into the capsule in several places It had 
ruptured into the lung, forming multiple small 
fistulas The pulmonary tissue was separated from 
the surface of the tumor and was permitted to drop 
back It was then found that the tumor was very 
adherent to the pencardium and to the mediastinal 
pleura of the left side These adhesions were sepa- 
rated After the intratracheal portion of the tumor 
had been separated, it was found that it was firmly 
attached to the third and fourth nbs anteriorly, 
which had been partiallv destroved, and that the 
tumor apparenth had ongmated from the cartilages 
of these two nbs A small segment of each nb was 
exased, including the cartilages, and the entire 
intrathoracic tumor with that portion projecting 
through the thoracic wall was completely removed, 
that IS, transpleural complete removal of the intra* 
thoracic and extrathoraac tumor 

The lung wa» reinflated sev eral times dunng the 
operation, and in spite of its marked compression, 
It seemed to be in good condition except for the 
small fistulas which were present, probably due to 
pressure The tboraac cavitv was washed out with 
phvsiological solution of sodium chlonde, and the 
cavity was dosed with intrathoraac drainage using 
a No 30 French catheter \t the completion of the 
operation the patient was giv en a transfusion of 500 
cubic centimeters of blood The pathologist reported 
degenerating fibromyiochondroma weighing 1,844 
grams 

The blood pressure had dropped to 100 and the 
pulse rate was 98 at the completion of the operation 
The blood pressure graduallv increased to 145, 6 
hours after operation and the condition of the 
patient was satisfactorv The following morning 
the blood pressure began to fall rapidlv , with rapid 
increase m the puLe rate The patient died within 
JO minutes, essentialiv from car^ac causes 

Necropsv revealed hvpertrophv of the heart (505 
grams), p-obablv the result of hypertenaon, and 
bronchopneumonia of the nght lung, with atrophv 
of the kidnevs (arteno'derotic type) The tumor 
had been completely remo e<L 

This case presents sev eral points of extreme 
interest and importance The most significant 
are that the tumor was bemgn and had been 
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permitted Tto grow until the patient was tn 
extremis Operation became imperative, and 
the risk was greatly increased because of the 
size of the tumor, particularly the intra 
thoracic involvement, with compression of 
the lung This operative risk, also was greatly 
enhanced bj the marked general arleno 
sclerosis w ith hy’pertension, the cardiac h> per 
trophy, and the age of 56 years I believe 
that these tumors should be removed before 
they have resulted in such marked intra 
thoracic involvement, with adhesions to the 
lung and to structures within the thorax 

Case 4 A woman aged 32 years first consulted 
the clmic December 10 1926 complaining of pain 
in the left upper portion of the thorax of 3 years 
duration She had had good health until 3 years 
revious to her visit to the clinic when she had 
egun to have a dull pain in the upper left part of 
the thorax which hao increased when she had be 
come tired or excited She had noticed the pain 
mostly at night It had int-reased and occasionally 
had been present during the day The patient had 
been short of breath but this complaint had not 
increased The pain had not radiated There had 
not been any cough or expectoration She had not 
noticed loss of weight Ten months previous to her 
admission she had had a swelling in the right side 
of the neck which had been thought to be a cyst^ 
and had been removed Two months previous to 
admission a node had been removed from the neck 
and had been diagnosed as being tuberculous 

General examination at the time of (he patients 
first admission gave essentially negative results 
Roentgenological examination revealed a dense cir 
cumsenbed shadow in the left upper posterior por 
tion of the thorax at the level of the fourth and fifth 
ribs posteriorly Apparently the cause of the shadow 
was benign (Iig 10) The patient deaded not to 
have an operation at this time 

The. paVitwV KVwiwtd 5 iwonVbii Uv« sVaVmg VbaV 
during her absence her condition had been as good 
as it had been previously She had an occasional 
pam in the left side of Che thorax anteriorly at times 
going through to the upper part of the spinal column 
Cough or hemoptysis had not been noted There 
had been no loss of weight and she weighed, at this 
time, 132 pounds, which was 3 pounds more than at 
her last visit The roentgenogram, at this time 
gave no evidence of change m the size of the tumor 
since her previous visit "1 he patient again returned 
home without treatment (Tig ii) 

The patient returned again August 5 1929 stating 
that her general health had been normal until 6 
months previous to her visit, when she had begun to 
notice loss of strength and that she became fatigued 
easily The pain in the left side of the thorax had 
become much more marked 3 months prior to admis 


Sion and had been progressing rapidly, it had b 
severe for i month previous to admission Becai 
of the marked increase in the seventy of the pain, 
patient had returned to the cUnsc The pain ' 
situated in the left shoulder, spinal column, and 
axilla It w as made w orse by exercise and w as soi 
nhat relieved by rest Cough or hxmopty sis was 
present There was loss of weight of 6 pounds 
i }4 months and marked loss of strength also 1 
been noted 

General examination gave essentially negat 
results The roentgenological examination revea 
a arcumsenbed tumor on the left side of the up 
mediastinum, between tbc third and seventh in' 
spaces, postenorly The tumor contained a sn 
amount of calafication and had increased olmoi 
third tn size since the first examination (Fig ii) 
diagnosis was made of a left intrathoracic 61 
myxochondrosarcoma onginating at the angle 
tween vertebrae and nbs at the level of the fou 
and fifth nbs 

August 10 1929, under intratracheal ethyleoei 
ether anxsthesia, left posterior thoracotomy 1 
performed with removal of the fifth nb and sect 
of the sixth, fourth and third ribs On etposun 
large solid tumor was found measuring 10, 9 an 
centimeters in various diameters and firmly attacl 
to the posterior thoracic wall Its origin had beet 
the angle between tbc vertebra: and the nbs at 1 
level of the fourth and fifth ribs and apparently 1 
originaied at the juncture of the fifth nb and 
vertebra There was a projection of the tumor 1; 
the mediastinum, between the arch of the aorta s 
the first portion of the desccndiog aorta It waj 
this portion of the tumor that malignant change 1 
found The tumor was very adherent to the ao 
at this point Transpleural removal of the enl 
tumor was cfTectcd and the thoracic cavity v 
washed out with physiological solution of sodi 
chloride to rcmo\c the blood clots The thora 
cavity was closed without drainage Thepatholof 
reported a hxmorrhagic degenerating libromy 
osteochondrosarcoma, associated with a himang 
endothelioma weighing 220 grams (I ig 13) 

Tbe paVieijV aVood Vbt , a 

there was only moderate reaction The pulse r 
on the second day was 130 and the temperati 
lor degrees I The temperature gradually dropi 
to norma! on the fourth dav after operation and 1 
pulse rate to too A pleural effusion developed wh 
required aspiration on four occasions The patu 
was dismissed from the hospital and from mv c. 
September 13, 34 days after operation with ' 
wound completely healed m good general conditi 

The patient returned for observation i moi 
after dismissal complaining of pnm m the 1 
shoulder w hich had become increasingly more sev t 
The pain had been most marked at night and ! 
bad been unable to sleep because of it There fl 
had been some pam and difliculty m svvallowi 
The pain had been in the upper part of the tnor 
the left shoulder and back as it had been prior 
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the operation Roentgenological examination re- 
vealed evidence of partial collapse of the lung, and a 
small amount of fluid at the base It was thought 
that the patient’s condition ^\as due to recurrence 
of the tumor, and she was given treatment by 
roentgen ra> She again returned, 1 month later, 
mth no relief of sjmptoms The pain had become 
worse, with increase in difficulty in swallowing A 
non productive cough also had developed The pain 
had been so severe that sedatives had been required 
for relief Her condition became gradually worse and 
she died Januarj 2, 1930, 5 months after the opera- 
tion 

This case is of particular interest because 
there is reason to believe that the tumor was 
primarily benign but that later it underwent 
malignant change It is unusual to have a 
patient with tumor under observation for this 
period of time, but the first roentgenogram, 
taken in igafi, compared with those taken 5 
months later, did not disclose evidence of in- 
crease m the size of the tumor, and there was 
no increase in the clinical symptoms for 2}4 
years There then was rapid increase in the 
seventy of the pain, to a point that sedatives 
were required in 2 months’ time Pam was 
the predominant symptom throughout, whidi 
usually is the case in malignant tumors The 
possibility of this being a benign tumor origi- 
nally IS also suggested by microscopic study 
of the tissue, for the greatest portion of the 
tumor was composed of benign tissue That 
portion of the tumor which extended into the 
posterior mediastinum, underneath the great 
vessels, had been affected by a malignant 
change of a very high grade The marked in- 
crease m the size of the tumor at the time of 
the patient’s last visit to the clinic also was 
suggestive of a malignant condition In the 
former roentgenograms, no change in size had 
been evident Because of the high grade of 
malignancy and the extension of the tumor 
into the posterior mediastinum, the prognosis 
was grave, for the tumor probably had metas- 
tasized to the deeper structures of the medi- 
astinum at the time of operation Neither 
the operation nor the roentgen-ray treatment 
mfluenced the progress of the disease 

Case 5 A woman, aged 35 years, consulted the 
dime October 31, 1923, because of a goiter which 
had been present for 15 years and which had m 
creased m size about 10 years prior to admission 
There were no general symptoms except that she 


had become tired more easily than usual during the 
6 months previous to her arnval at the dime She 
had been treated for pulmonary tuberculosis 8 y ears 
and 6 years previous to the time I saw her, but 
bacilh of tuberculosis had never been found in the 
sputum Examination gave essentially negativ e 
results except for the revelation of the adenomatous 
goiter without hyperthv roidism Roentgenograms 
of the thorax gave evidence of an old, calafied 
tuberculous lesion at the apex of the left lung 
Tb>roidectomy was advised, and was performed 
November 6, 1923 Microscopic examination of the 
goiter disdosed adenocarcinoma, graded 2, in a 
colloid and fetal thyroid gland 
The patient returned September ir, 1929, because 
of a severe pain in her back of 1 year’s duration 
She had had an indefinite pain in the epigastrium 
and back, and indigestion for 3 years previous to her 
second visit She had been operated on elsewhere 
for disease of the gall bladder, without stones, but 
the gall bladder had been found to be normal The 
appendix had been removed and the round ligaments 
of the uterus had been shortened There had been 
no improvement in her condition for about i month, 
but she had had more or less constant trouble since 
that time with indigestion and pain m the back and 
epigastrium For the year before her second visit, 
her symptoms had been getting progressively more 
severe and the pam m her back had been the most 
prominent symptom This had been constant and 
dull, with acute attacks of sharp pam which bad 
radiated around both sides of the lower dorsal por- 
tion of the thorax, to the epigastrium, and had been 
more marked on the left side She had noticed some 
twitching in the muscles on the left side The 
severe attacks of pam had occurred more often at 
mgbt and had been followed by vomiting m many 
instances She had had some difficulty in swallowing 
solid food for the 9 months previous to admission 
There had been marked weakness and loss of 
strength She had lost 20 pounds in 4 to 6 weeks 
There wras also a dry cough of se\ eral months’ dura- 
tion and shortness of breath of 15 months’ duration 
General examination disclosed a lesion of the 
fifth, sixth, and seventh thoraac vertebras There 
w-as bilateral root pam and there had been some 
paresthesia and urinary disturbance Urinaly sis 
rexealed only a few pus cells The concentration of 
hxmoglobiD was ii 6 grams in each 100 cubic 
centimeters of blood The Wassermann reaction of 
the blood x\ as negative Leucocytes numbered 6, 200 
m each cubic millimeter of blood The vocal cords 
functioned normally Roentgenological examination 
gave evidence of marked destruction of the left half 
of the fifth, sixth, and seventh thoraac vertebrx due 
to erosion caused by tumor, probably neurofibroma 
Fluoroscopic exammation of the aorta and cesopha 
gus gave negative results (Fig 14) The roentgeno 
graphic shadow was very regular in outline, and 
suggested the possibility of a bemgn type of tumor 
Because of the type and severity of the pain, and 
the old history of a caranoma of the thyroid gland, 
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a climcal diagaosis of metastasis to the sptoal coluotn 
was made It %\as thought bust to keep the patient 
under observation for a month or 6 weeks to note 
progress and to see if time would make a diJferential 
diagnosis possible Considering the rapidity of in 
crease in the recent s\mptoms it was thought that 
if the condition were, due to metastasis 0! a malignant 
growth in a month the diagnosis could be defimtel) 
established and operation avoided The patient 
returned in j months with marked improvement tn 
her general s>inptoms She had gained 8>f pounds 
in weight The pain in the abdomen had disappeared 
She could eat practiealb even thing except cabbage 
and the pain in the back, although still present, 
was not so severe The cough was about the same 
Roentgenograms ol the spinal column did not give 
evidence of change m the size of the tumor but 
possiblv slight increase in destruction of the sixth 
vertebra Lipiodol was injected into the spinal canal 
and some evidence of obstruction at the level of the 
tumor was seen The second da) following the 
injection of the lipiodol the patient began to have 
pun in the left leg The pain was of moderate 
seventv , weakness and loss of strength ol the muscles 
gradual!) developed and for several davs the 
patient wa» unable to bo on her fctt more than 10 to 
15 minutes at a time The reaction gradual!) sub 
aided and was cntirch gone in about a week There 
was less pain in the back following the «pmal punc 
ture Because of the improvement in her general 
svmptoms and the absence of anv definite growth of 
the tumor exploratorv mediastinotomv was advised 
(fig ij) 

Januarv 18 1030 under intratracheal eth>lcnc 
and ether ana.sthe>ia posterior left mediastinotom) 
was performed \ posterolateral inosion wns imde 
a portion of the sixth rib was removed posteriori) 
and the periosteum was excised Transpleural ex 
ploralion of the thoracic caviC) was performed 
Ihere was a mass extending about 25 centimeters 
above the level 0/ the arch of the aorta and extend 
mg underneath the descending aorta for about 6 
tcntimeters It was necessar) to displace the 
desunding aorta to the right to remove the tumor 
which was postenor to it The tumor was very 
vascular and infiltrated the surroun^ng tissues 
Grosslv It appeared to be malignant It was par 
tiall) removed Bleeding was controlled and the 
thoracic cavnt) was closed without drainage An 
operative dugnosis was made of metastatic car 
cinoma involving the fifth sixth and seventh tbor 
acic vertebra with the tumor projecting backward 
and to the left of the arch of the aorta and the upper 
part of the descending aorta Ihc pathologist rc 
ported adenocarcinoma graded a 1 he tumor was 
of the thvroifi tvpe for its cells had differentiated 
into columnar epithelium to a large extent so that 
the grow th bore a close resemblance to an exophthal 
mic goiter (Rgs 16 and 17) 

Convalescence was uneventful except for slight 
pleural eSusion which did not require aspiration 
The patient was given treatment bv radium on the 


twelfth da) after operation and was dismissed from 
my care on the twenty fifth da), at which time the 
wound was entirel) healed 

This case is of particular interest because 
of the unusual svmptoms and course of the 
disease, the dilTicuUj in establishing a definite 
clinical diagnosis, and the rantj of metastasb 
to the spinal column of carcinoma of low 
grade of the thjroid ghnd The seventj and 
type of the pam in the back suggested root 
pains of the upper thoracic nerves The epj 
gastric pam and digestut disturbances, with 
vomiting, suggested vagal irritation due to 
malignant infiltration which later had gone 
on to complete destruction of the v agus nerve, 
with relief of the digestive disturbance and 
improvement in the patient’s general condi 
tion This probiblj evpluns her improved 
general condition when she returned after 3 
months, and the change in tbt qualit) of her 
voice pTobaU> was due to involvement 0! the 
left recurrent larjngeal nerve where U passed 
around the arch of the aorta Aneurism was 
ruled out b> fluoroscopic cvanjinalion and 
absence of clinical signs The roentgenological 
features were more suggestive of a benign 
than a malignant lesion The shirplv defined, 
rounded contour of the intrathoracic portion 
of the tumor suggested neurofibroma There 
was more destruction of the spinal column 
than usuall) is found m benign lesions, scoli 
osis was present T here also was more marled 
obliteration of the inlravtrtebrvl disks than 
usual!} is seen in benign Usions There is v er> 
little nsk to exploratory thoracotom), and I 
bilicvc that it should alwajs be done in cases 
of this type, when a definite divgnos.u» cannot 
be made between milignant and benign tu 
mors, because ipproximalcl) 50 per cent of 
the lesions in this region arc benign 

CAsr 6 A woman aRcd 46 ) cars, consulted the 
clinic August 20 igzQ in regard to a tumor of the 
right thoracic wall of la montlis’ duration Five 
)ears pnor to her visit to the clinic, the pilient lust 
had noted a smill tumor in the upper central quaa 
rant of the right breast The tumor was fixea ana 
did not move ftcel) with the breast She had been 
kept under observation b) her home ph)Sician 10 
* year, but definite growth of the tumor had no 
been noted Because of slight pam in the tumor sc 
had been given bimonthl) roentgen treatme 
for the next 2 >exrs xnd 2 )cars prior to her com' s 
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to ttt duiic racLca! atnpj^atioa of the nght b’rast 
had been performed* Aboat i ^-ear after the opera^ 
tion she first had noticed a «maU fiied to the 

rib just to the inner side the scar The groi'th 
had been gradaal for o month>* bat tno’v rapid for 
the nest 3 months- until at the time she came to 
the dime It was larger than the opposite breast 
Roentgen rav treatment had been p\ en for a weeks 
pnor to her and the tumor had increased in 
s-i^e m spite o! the treatment Her general aindition 
was gochd There had been no lo'^s of n eight, there 
was no swelling of the arm and her appetite w-is 
good* 

Genera! exarmnation gaie es«entiaHi oegatiie 
results except for di'do'ung the large, fixed tumor o! 
the right antenor portion of the thoraac wall, with 
dark red discoloration of the «km o\er it and the 
scar of the prexaous radical operation There was 
no regional adenopath\ Unnalisis ga\e negative 
results The concentration of hxmoglobm nas 7S 
per cent, er\throc\tes numbered 5,030,000 and 
leucocytes, 7,100 m each cubic millimeter of hloovl 
The assermann reaction of the blood w as negativ c 
Roentgenological examination gave evidence of a 
dense tumor in the middle of the right louer antenor 
portion of the thorax, ansing from the mediastinum 
A lateral vaew indicated that the tumor was large, 
was both mtrathoracic and cxtrathoraac, and that 
it involved the midthoracic region The intra 
thoraac portion extended half wav to the spinal 
column A clinical diagnosis w as made of a tumor of 
the right thoraac w all, that probablj w as a recurring 
caranoma of the right breast (Figs 18 and 19) 

August 38, 1939, under intratracheal ethyl 
chloride and ether anesthesia, antenor thor vcotomj , 
with partial removal of the third and fourth ribs, 
was performed Because of the m irked discolora 
tion of the skin over the tumor antenorh, it was 
thought best to make an antenor incision The tumor 
was found to arise at the juncture of the cartilage of 
the third and fourth ribs anteriorly There was 
considerable destruction of the nbs proximal to the 
cartilage The ribs were resected well away from 
their region of degeneration, and the mtrathoracic 
portion of the tumor was removed down to the 
parietal pleura which was left intact It was difiicult 
to close the skin because of the scar from the pre 
vious operation and the depletion of the blood supply 
of the skin from frequent roentgen ray treatment 
The tumor measured 17, 14, and 5 5 centimeters m 
various diameters \n operative diagnosis was made 
of a large hbrosarcoma of the right antenor thoraac 
wall, with large mtrathoracic extension, and the 
pathologists reported the tissue removed to be a 
fibrosarcoma, graded i, in a fibromyxoma 

The patient’s convalescence w as uneventful, 
except for necrosis of the skin along the margin of 
the masion She was dismissed from the hospital 
on the eleventh day after operation and from my 
care October 21, 1029, about 7 weeks after opera 
tion The delay was due to the sloughing of that 
portion of the skm which was over the tumor At 


tkfUmeof her dI^rtu^sal the wound was granulating 
at the base and it had almost healed She v'as 
advi'id to return in ? to x months for ob'-trvation 
and for roentgen ray treatment 

Thi< case is ot interest becrti'^e it is probable 
that the oncinal tumor whicli had been 
thought to be m the bn ast w as m the anterior 
thoraac avail, for the patient ■stated that sht 
had been able to ftel »i small tumor imnudb 
atd\ after the optntiou on the btaast Ihis 
nn\ have been prmnnlv i chondixmu, for 
there was praclicallv no crowth in the tumor 
for 4/2 a cars It suddenK bee.in to mert.a^'t 
rapidla in size, aaliicli avoiiUl indicate sarcoma 
avith dtgtntration It is not unannmon wlu n 
abnormal contritions are immtdiatUv btiuath 
the tissue of tlie brt \st to h i\ e them simulate 
tumorb of the breast I have setn 3 cases in 
aahich the compliint was of tumor of the 
breast, whicli proactl to be instances of tuber- 
culous absciss of till wall of the thorax under- 
neath the bnast The prosnosm m thi^ case 
should be fair hccuise of tin low grade of the 
sarcoma I behcac that the progno-is would 
be atrj much bettir had the tumor biiu 
removed wliilc it was in the dormant stuti 

Casf 7 A man, aged 48 viars, consulted the 
clinic, January 37, 1930, u\ rikud to n tumor of the 
right portion of the wall of the thorax whuh had 
been present for 2 vtars. and 8 months In Mnj, 
1037 ) 9 years and 8 months prior to his visit to the 
clinic, severe pam had devilopcd sudiKnh in tiu 
right muhvillarv Imc I lie p iticnt had li id to stop 
work nnd had been tnktn Jiome Jfe Jmd httn gntn 
n hypodermic injection to nfTord rtlnf Die pain 
had been of n stabbing charncter and had nccesd 
tated morphine for i or 5 days 1 lie pun liad bitii 
augmented by inspiration, stuc/ing, or couglilng 
loUovving that attack the patient Imd liad a dull, 
aching pam in this region with attacks of sevire 
pam similar to that wlueh had niiptared at the 
onset He had had modiritc cough, with sonui 
expcctorUion of mucoid material, but without blood 
or pus One and a lialf years before ho lame to the 
clime pam had developed In llu right lower part of 
the hack, with some Indigestion and lie had lieen 
onerated on for iliscase of the gall bladder I he gad 
bladder had been found to be normal 1 wo months 
previous to his consulting the clinic, severe pain in 
the right side of tlic thorax had suddenly deviloped 
again and g'radually had grown worst, so that i 3 
grains (0097 gram) of morphine Jind bitn requlnd 
for rcHtf I rom then to the time tht patient canu 
to the clmic he hail had more or less constant pain, 
for relief of which morphine and ether had bein 
rcquircil ! lit most severe attack had lasted 2 <iaj s 
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duction of foreign body giant cells, and that 
healing ^\ab markedl> delajed The stalpel 
incisions healed in 3 to 4 days, 'Mth \cry little 
scar formation and often by primary union 
The cauterj' incision %\as not healed after 12 
da>s Healing was slon uith ertensne scar 
formation and nith a tendeno to infection 
It must be remembered that the rat is unusu 
ally resistant to ordinary pjogcnic infection 

In the second group of e^ptriments, 14 nts 
were used In 7, scalpel incisions, i centi 
meter m length were made in the Iner 
There ^^as considerable bleeding In the re- 
maining 7 rats similar sired inci'^ions ncrc 
made in the liver tissue with the electro 
cautery There was praclicallj no bleeding 
The rats vere killed at intervals of 1, 2, 3, 4, 
6, 8, and 14 dajs and sections made of the 
Uv er vv ounds 

raoTOCois 

RqI i Scilpel incision i «Ia,v after opeTalion 
There is a small nedge shaped cleft in the liver 
tissue filled luth a dot The surroumimg luer tis 
sue IS intact 

Rat 6 Elcctrocauterv incision in the liver 1 da> 
after operation There is a large irregular area of 
necrosis The edge of the necroirc area ends ab 
tupth nithout anv transitional rone The sur 
rounding luer tissue is decpij congested There 
are small areas of hTmorrhage m the necrotic 
region The capsule on one side of the nevrotic 
area is covered with a laver 0/ desquamated endo 
thehal cells Just btneath the capsule there are 
large irregular spaces in the necrotic tissue indica 
tive of dehvdration (Fig 4; 

Ral 7 bcalpcl incision 0 da>s after operation 
The Tvound is entirdv hnkd There is a small 
narrow nedge of dense fibrous connective tissue 
corresponding to the line of innsion 

Rat 8 Llectrocauterv incision ii da>s after 
operation The area of ntcrosis is vcr> much 
smaliet It is practirabj replaced bv a sharph 
defined area of granulation tissue \ /c« small 
areas ol necrotic liver tissue arc still present in the 
star, surrounded b> dense fibrous tissue and nu 
merous foreign body giant cells In addition there 
are numerous nenlv formed tapillancs in the granu 
lation tissue The surface of the scar is depressed 
There are still a few small areas in the nccrotn. 
spaces indicative of dehydration The tissue about 
these spaces contains hxmosidcnn pigment (Figs 
5 and 6) 

From the protocols and Figures 4, 5, ind 6, 
It IS evident that the electrocautcry produces 
(r) extensive necrosis for some distance from 
the line of incision and (2) the necrotic ti<!sue 


acts as a foreign body , stimulating the forma 
tion of foreign body giant cells in the con 
ncctivc tissue about the area of necrosis In 
the liver, the scalpel wound healed m short 
time.Iciving a barely recognisable scar Some 
idvantige was found with the cauter} in 
controlling the capillarj bleeding in the liver 
The hver is particularly susceptible to the 
necrotizing effects of the cautery 

In the third group, 12 rats were used In 
one half of these, a single small incision was 
made in the spleen with the scalpel In the 
other half a similar incision was made in the 
spleen with the clectrociutery The rats were 
killed at intervals of i, 2, 4, 6, 8, and 14 days 
and the wounds sectioned 

rSOTOCOLS 

Ral 0 Scalpel wound, r day after incision 
There is a small wedge shaped eWt in the spleen 
filled niih a blood clot The surrounding (issue is 
normal (t ig 7) 

A<f/ to I lecfrocautery, i day offer incision 
There is a large wedge soaped area of neeroMs to 
the «plccn There 1$ verv Jittfe ti«sue reaction at 
the border of the necrotic area On the surface, 
however there is 0 large accumulation of polymor 
phonuclear Icueoci tea and fibnn (Fig 8) 

^•1/ It Scalpel wound 6 days after incision 
There is a very thin scar in the spleen eatending 
from the capsule into the pulp It consists of dense 
fibrous connective tissue in which are present a 
few round cells and haimosiJcnn pgreent (Fir 9) 

Rat 13 J Icctrocautcry 8 days after incision 
The irregular wedge shap'*d area of necrosis de 
scribed iti the earlier seclioti is replaced in part by 
dense granulation tissue m which small islands of 
necrotic tissue arc still present About the areas of 
necrOMS arc numerous foreign body giant cells 
(Fig 10) 

From the protocols anti the Figures 7 . 8, 9> 
to, il IS seen that in the ipleen ns m the luer, 
skm, and stnated muscles, extensive necrosis 
follows m the wake of the cautery The 
necrosis acts as a foreign body, stimulating 
the formation of numerous foreign body giant 
cells after a period of S days Hcahng i» 
delayed 

In the fourth group, 12 rats were used In 
half of these, small incisions were made m the 
right kidney with the scalpel and m the other 
half, a corresponding incision was made with 
the electrocautcry The nts were killed at 
intervals of i, 2, 4, 6, xi, and 15 days and 
sections made of the wounds 
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showing foreign body giant cell reaction around tone of 
necrosis X80 


able area an either side of the line of incision there 
18 a zone of hemorrhage about the zone of necrosis 
Close to the margin of the necrotic area the kidney 



Fig 7 Specimen removed 24 hours after scalpel incision 
of spleen xe5 



I ig 6 Fiant cell formation tt (!a}s after cauterj inci 
Sion of liver XSo 


p 3 rench}nia is (}e$tro>ed and replaced b) a homo 
gcneous, blood stained tissue In the area of 
necrosis ghosts of ki(]ne> glomeruli and tubules are 
still MSibie Beneath the capsule, the tissue is 



sum of spleen X65 
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Tie 9 Specimen remoNed 6 da>s after scalpel incision 
of spleen X65 


f‘ir’ 5?'*^ XvtAirfcj 


Fig 10 Foreign bod> giant cell reaction 8 days after 
cautery incision of spleen X6s 


hone> combed with numerous cyst like spaces, m* 
dicatue of extensive dehjdration (Fig la) 

Rati^ Scalpel uound, 6 days after incision The 
line of incision is healed There is a thin band of 
scar tissue extending through the kidney 

Rat x6 Electrocauter> , 15 da>s after incision 
There is an irregular uedge shaped area extending 
from the capsule to the medulla in which the kidney 
parenchyma is replaced by granulation tissue 
There are several areas of necrotic tissue m the 
granulation tissue These are surrounded by dense 
fibrous connective tissue which extends from the 
capsule inward The granulation tissue contains 
numerous fibroblasts, and about the areas of necrosis 
are man\ multmucleated foreign body giant cells 
In places these giant cells appear to be formed b> 
the fusion of regenerating tubular epithelium (Fig 

13) 


RESULTS OF OITR STUDY 


From the protocols and Figures ii, 12, 13, 
It IS seen that the cautery produces in the 
kidney as in other organs, extensive necrosis, 
a foreign body giant cell reaction evident 
after 10 da>s about the area of necrosis and 
marked dela> in the healing and repair 


It IS obvious that the use of the electro- 
cauttry in normal tissue results m extensive 
necrosis The presence of necrosis produces 
a point of lowered resistance and encourages 
suppuration The necrotic tissue, even in the 
smallest incision, is sufficiently extensive to 
act as a foreign body and to stimulate the 
formation of numerous foreign body multi- 
nucleated giant cells In striated muscle they 
anse from the regenerating muscle sheath, in 
the liver from the reticular elements, in the 
spleen, where they are most numerous also 
from the reticular elements, and in the kidney 
they seem to anse from the epithelial cells of 
regenerating tubules It is of interest that in 
every organ the> appear after a lapse of 8 or 
9 days 

The cautery incision heals slowly, for it 
produces extensive death of tissue and intro- 
duces elements that act to retard the process 
of repair 






SURGERY. GYNECOLOGY AND OBSTETRICS 



Another inherent danger m the use of the 
cauter> is the occurrence of secondar> h-cm 
orrhage This ma\ occur where the larger 
vessels are sealed with a coagulated mass 



Fig 13 Giant cells 15 days after cautery incision of 
kidney X195 



FiC tr I^rge area of necrosis 4$ hours after cautery 
incision of kidney X6s 


which becomes necrotic and maj subsequentlj 
slough awa> It must be remembered that we 
arc here deilmg with normal tissue The re 
suits obtained suggest that more severe injur} 
maj result in diseased tissue following electro 
ciuterv The use of the cauter} in musing 
infected tissue is unsound md unph}siologi 
cal, because it adds more necrosis to the 
burden of repair Its promiscuous use for 
making incisions through health} tissue is 
certainl} to be discouraged 
The emplo}mcnt of elcctrocaulcr} m can 
ccr tissue has man} drawbacks The wounds 
htal more slowl} and readil} suppurate It 
has been suggested that, b} scaling the l}ni 
phatics, the method prevents the absorption 
of tumor cells and also dcstro}s isolated foci 
along the line of incision It is probable that 
immediate absorption is prevented b} coag 
ulation necrosis of the l}mphatics cut across 
Histological studies indicate that l}niphatic 
channels rapid!} regenerate in granulation 
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tissue Where wide excisions of malignant 
tissue IS made, it is essential to resect the 
regional lymph nodes This blocks the lym- 
phatic drainage Where all lymph channels 
are thus blocked, brawn} cedema results with 
resultant low ered tissue vitality The cautery 
only strengthens this vicious cycle 

The use of the electrocautery is warranted, 
however, when it is definitely desired to de- 
stroy tissue, in places inaccessible to the 
scalpel and when the control of capillary 
bleeding is difficult The promiscuous use of 
the electrocautery, however, in lieu of the 
scalpel is to be condemned It has a definite 
place in surgical technique and should be 
used only when definitely indicated A know 1 - 
edge of the pathological changes following in 
the wake of the electrocautery will help in 
e\ aluating its proper application 

SUMMARY 

A study of the effect of the electrocautery 
incision in the skin, muscle, liver, kidney, and 


spleen in normal adult albino rats w as made 
It was found that the electrocautery inasion 
produces extensive necrosis which acts as a 
foreign body with a resulting foreign body 
giant cell reaction The advantages and the 
disadvantages of the electrocautery are dis- 
cussed The promiscuous use of the electro- 
cautery is to be discouraged 

BIBLIOGRAPHY 

I Clabk, W L J Am M \ss , 1926, Ixxx\i, 595 
a Clark, \\ L , Morgan, J D , and Asnis, E J 
Radiologj, 1924, 11, 333 

3 Cushing, Harvey Surg , Gynec &. Obst , 1928, 

tKii, 751 

4 Doyen, E Surgical Therapeutics and Operative 

Technique New \ ort William ood and Co , 
1917 

5 Kelly, Howard Am J Surg, 1929, vi 634 

6 Kjue, E U New England} Med , 1929, cc, 534 

7 Lowry, Nelson Surg , Gynec L Obst , 1030, 1 , 261- 

36s 

8 McFee, W Intemat J M & S , 1928, xh, 125 

9 Scott, A C J Am M Ass , 1926 Ixxxvii, 1188 

10 Ward, G E Am J Surg, 1929 vt 230 

11 Wyeth, G Surgery of Neoplastic Diseases b> Elec- 

trothermic Jlethods New York Paul B Hoeber, 
1926 



674 


SURGERY, GYNFCOLOG\ AND OBSTETRICS 
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B ecause pennephntic abscess ina> 
sjmptomaticallj simulate inlra ab 
dominal, orthopedic, neurologic, res 
piratorj, or lower urinar> tract disea'e, the 
lesion IS not onl> of general surgical interest 
but ments medical consideration as well 
Frequentl> clinical e\adence of perirenal in- 
\olvement is lacking The herewith rcportc<l 
st\id> of 83 cases of pennephntic abscess a<l 
mitted to the urological surgical, md meilical 
wards of Belleinie Hospital during the past 
10 jears seems of particular interest since 
there is pointed out statistic-ill) the possible 
confusion of s>inptoms, the diagnostic difii 
culties encountered, the character and high 
incidence of complications, and finall) that m 
a third of the cases autops) disclosc<l this 
lesion (unsuspected during hfc) cither as the 
direct cause of death or as a fatal compheat 


Permephritic abscess is predominant!) a 
disease of males Sext) seacn of our cases 
were of this sex whereas but 16 were women 
The onl) explanation I know of is the greater 
male incidence of cutaneous wounds due to 
occupational trauma 

Right and left sided maohemenl 15 about 
equal We found the abscess on the left side 
41 times on the nght 40 and bilatcrall) 
twice While abscess extension from one side 
to the other ma) occur bilateral mvoKcmenl 
usually means a blood stream infection with 
bilateral cortical abscess formation 
Age is not a great factor although nearly 
half of our patients were between the ages of 
20 and 40 )ears (Table I) The )oungcst, a 
female of 13 da)s is of special note in that 
7 days after delivery a staphylococcus thumb 
infection developed, was incised, and septic 
death occurred 6 days later Autopsy re 
vealed bilateral, multiple cortic-il abscesses 
with an early pennephntic abscess of one side 
Etiologically penrenal abscess may best be 
classified according to its intrarenal or extra 

from the Dcrarimenis of btology tnd rsUioli 


renal origin The former includes all types of 
infection oftcmssociated with trauma stone, 
or tumor and nearly always gives clinical evi 
dcncc of urinary tract involvement Ureter 
or kidney perforation by catheter is, for ex 
ample, an intra urinary tract trauma, I know 
of 2 such cases One patient fell, traumatized 
the kidney, developed an extensive penrenal 
himatoma which, infected, became a clinical 
penrenal abscess In another instance (4), the 
infection spread through a ruptured diver 
ticulum of the upper ureter (Fig i) 

Penrenal abscess of extrarcnal ongin is 
notonously free of unnary findings or symp 
toms In the absence of renal infection, one 
must assume the arnval of bactena m most 
cases either through the retropentoneal lym 
phalic channels or through the blood stream 
from some distant focus Wc know that m 
some instances the absccas occurs as an exten 
Sion of a pcKac extravasation, appendiceal 
abscess, postpartum infection, or from pene 
trating trauma (gunshot) Infection may also 
ascend througli the lymphatics from the blad 
der, seminal v esiclcs, prostate, fallopian tubes 
perirectal or other pelvic tissues Recently I 
saw -k woman 46 years of age with an enor 
mous (10 ounces) staphylococcus retroperi 
toncal fat abscess, the kidney on this side was 
rcraovcil 4 years ago Loin pam, fever, and 
signs of abscess developed 3 weeks following 
an illness diagnosed intlucnia 

Chnico pathological studies, however, de 
citicdly indicate the renal origin (especially 
cortical or subcapsular) of most pennephntic 
abscesses Anatomically the renal paten 
chymal infection whether ongmating in the 
kidney pelvis or whether blood borne from 
some distant focus to the renal end arteries 
extends to the cortex, a subcapsular abscess 
forms, ruptures, and penrenal fat suppuration 
ensues W'hdc most of these abscesses wi 
eventually become clinically manifest, obser 
Nation m a recent autopsy case at Bellevaie 
indicates that the thscasc may become loca 

)r l the ^ur^cml Vrvirn of Bellcvve Ilirtpital 
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Fig i Fielogram in Stevens cise of pennephntic 
abscess secondao to ropture of ureteral aiierticolum 
Extravasation of the pyelographic medium mio the p«n 
renal abscess mass is noteworthy 

ized and heal b> encapsulation In tins 
patient, a male of 44 ^earb, dead of bile-duct 
carcinoma, the upper pole of the left hdne> 
showed scarring Vrith an attached penne- 
phritic abscess 2 centimeters m diameter 
enclosed in a calcified fibrotjc wall I have 
not found record of a similar case A far more 
common method of healing is that of extensive 
perirenal sclerosis Due to this sclerosis, 
marked renal and ureteral compression or 
distortion with the production of symptoms 
frequentlj occurs 

An understanding of the perirenal anatomy 
IS important The perirenal fat is em doped 
by a prcrenal and retrorenal fasaal layer 
united above but open below and here con- 
tinuous with the loose tissues of the true 
pelvis. In this mfrarenal portion one finds 
both penrenal and pen-ureteral fat Later- 
ally the envelope is closed but medially the 
layers pass over the great vessels and may 
or may not fuse with those of the opposite 
side Surrounding this fascial sheath is an- 
other lav er of fat — the pararenal fat — thickest 



Fig a Obliteration of the psoas muscle outline viith 
spinal curvature away from the penrenal abscess 


postenorly where it overlies directly the large 
lumbar muscles Well supplied like the pen- 
renal fat With lymphatics and tenninial blood 
vessels, metastatic abscess formation may also 
occur here and be dinically indistinguishable 
from true penrenal abscess 
A pennephntic abscess which has pene- 
trated the posterior fasaal layer enters the 
pararenal fat, usually extends upward, and 
frequently leads to subphrenic abscess as m 
12 of our cases This latter process may , as I 
have seen m a case of penrenal abscess sec- 
ondary to stone pyonephrosis, perforate the 
diaphragm and cause suppurative pleurisy 
and terminal pneumonia While penne- 
phritic abscesses rarely rupture externally , in 
2 of our patients this did occur, if neglected, 
a chronic sinus may result The fistulous 
opening is sometimes quite distant from the 
abscess site 

TABLE I — AGES 

C»s«s 

Under 5 2 

Sto 9 2 

101919 

» to 29 '' 24 

to SO 14 

40 to 40 1 , 

SO to 50 10 

60 to 70 - 

Over 70 2 

83 

youngest 13 d 3 >s, oldest 74 years 
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Figs Pennephntic abscess in boy of 7 yean Aslieht 4 Tenrcnal exira\aulion of pyelographic media 

<pin» cunature is seeo More sinking u the lateral dis "* case of perirenal abscess secoadars to pelMC rupture 
placement of the kidney as indicated by the course of the The renal pelsis was firmlj occluded b> a stone 
ureter catheter Pyelography confirmed this 

. Staphylococci are the intading organisms in found but two instances (a 5 per cent) Inone 

) full> 80 per cent of all cases and are metastatic of these, a suppuratixe appendicitis was the 
from a distant suppuratne process Next in primary focus 
order of frequency are streptococci anti colon pvtiioloc\ 

bacilli although pneumococci and gonococci Pcrincphritic abscess may be present as a 
are at times the etiological agent (Table II) small localized lesion or may extensively sur 
Metastatic perirenal abscess may devclopdur round the kidney and e\en iniadc distant 

ing the course of an acute infectious disease areas, for example subphrcnic, pelsac, or 

more particularly in pneumonia, meningitis scrotal caxities Thoracic or peritoneal ex 

influenza, \ariola scarlatina, or typhoid The tension sometimes occurs In one of our cases 
most common suppurative foci are infecterl the abscess burrowed down to surround the 
skin lesions (eczema, wounds cellulitis, fu rectum A primary axillary staphylococcus 
runcles, carbuncles paronychia:), ostcomye abscess indicated that the perirectal involve 
litis, respiratory infections (nasopharyngitis, ment was secondary rather than primary 
tonsillitis, otitis media), gastro intestinal le If the abscess is of extrarenal origin, the 

sions especially appendicitis, and less com kidney may show only compression Most 

monly infections of the genital tract, the often however, the disease is of intrarenal 
prostate in particular One case was unusual, genesis, the involved kidney then may show 
the patient, adrug addict, developed astaphy- localized, diffuse cortical, or universal paren 
lococcusperirenalabscesssecondary toahypo- chynnal suppuration, subcapsular abscesses 
dermic abscess In about half of all cases the renal carbuncle, or there may be evidence of 
primary focus cannot be determined (Table long standing disease — stone, tumor, pyone 
III) Bilateral embolic infection is rare, we phrosis, hydronephrosis, pyelonephritis The 
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TABLE II — ORGANISilS FOUND IN 


TABLE IV —LOCATION OF ABSCESS 


PERIRENAL PUS 


C*ses 

Stiph>Iococcu5 aureus 34 

Staphjlococcus albus i 

BaciJlus coh 5 

Streptococcus 3 

Pneumococcus * 

No examination 39 

TABLE III — FOCI OF INFECTION 

Cun 

Skin. 

Extremities 8 

Middle ear 1 

Neck 3 

Upper respiratorj 9 

Genito unnarj tract 

Prostate 9 

Kidney stone 4 

Old kidney infection 2 

Ureter suppuration » 

Suppurative endometritis r 

Castro intestinal tract 

Appendix 3 

Colon 1 

Diabetes 3 

Unknown 3^ 


pninao” location of the abscess is often hard 
to determine, the lower and upper renal poles 
seem to be involved with equal frequency 
While most abscesses will be found on the 
posterior renal surface, unless one inspects 
the anterior surface well some lesions will be 
o\erlooked Localized anterior abscesses are 
not uncommon and because the> immediately 
underlie the posterior peritoneum arc espe- 
cially apt to simulate s> mptomaticaU> acute 
mtra-abdominal disease (Table IV) 

SYMPTOMS 

An acute onset m an otherwise heaUh> in- 
diaidual is the rule Fever, pam, gastro- 
intestinal disturbances, and unnar> frequenc> 
are the more common complaints (Table V) 
Fever is probably present m every case, al- 
though it IS interesting to observ e the slight 
temperature rise ( 4 to 6 degrees F ) m some 
cases havnng gross abscess formation Fever 
IS most often preceded b> chilis and if the 
infection is severe the chills may be followed 
by drenching devataiizmg sw eats 

Pam was totally absent m but 6 of our 
cases As a rule it is localized in the lorn and 
more particular!) the costovertebral angle It 
may radiate or be referred Referred pain m 
perirenal abscess is particularly interesting 


About kidney 
Upper pole 
Subdiapliragmatic 
X.ower pole 

Retcorenal 

Extending to pcKis 
Associat-^ cmp>€ma 
K« 3 n^ anvoh ement 
Cortical 3bsccs$ 

Mulbple diiluse abscess 

None or not recorded 

TABLE \ — SYMPTOMS 


Pam 

Lorn 

Abdominal 

Leg 

Respiratory 

Chest 

Uip 

Testicle 
Cough 
Dj spncca 

DifTicult breathing 
Acute gastro ifitestina! upset 

Duration cf symptoms 
Less than 24 hours 
34 to 48 hours 
3 to 7 days 
&to 14 days 
»5 to ai days 
32 to 28dBVS 
Over 4 weeks 
Not recorded 

Shortest 6 hours, longest 7 weeks 


Cases 

30 


64 

5 
7 

6 

5 
3 

3 
7 

4 

6 

3 

5 

13 

17 

s& 

6 
z6 

83 


from the orthopedic standpoint In 3 of our 
patients, the pam localized m the hip and 
twice hip joint disease was diagnosed by an 
orthopedist It should be noted that not in- 
frequently m children perirenal abscess over- 
lying the psoas muscle will cause hip flexion, 
excruaating pam m the hip joint region, and 
commonly leads to the diagnosis of hip-jomt 
disease In one of our patients, the only 
symptom was an intense pam in the right 
knee, by a fortunate delay during which time 
the correct diagnosis of perirenal abscess was 
established, anticipated knee exploration was 
averted Because of the symptoms produced, 
penrenal abscess is sometimes incorrectly 
diagnosed spinal tuberculosis or psoas abscess 
Twice the chief complaint vv-is intense pam 
in the isolateral testicle This is obviously 
spermatic reference and is a phase of the same 
process giving rise to ureteral or renal colic 
as a symptom of penrenal abscess Colic was 
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■rAIlI.E VI — SVltPXOMS AND PllVSICAI. 
EX^VMlNAtlON 



Sbgbt 


T«»«l 

None 1 

Kcordeil 

Nausea 



40 

30 

X4 

Vomiting 

30 

« 

36 

3» 

16 

Dj suna 



18 

38 

37 

I reausney 

$ 

3a 

30 


33 

Hscmituna 



10 

$7 

16 

Pjuna {grosO 



la 

35 


Rigidity 

6 

SI 

5* 

10 

6 

Mass felt 

a 

»s 

50 

6 

IT 

Urinalysis 






Albamira 


B 

•r-i 

33 

6 

Sugar 





White blood cells 

37 

31 


20 

5 


a s> mptom m but one case Another patient’s 
only pain was in the urethra on aoidmg, no 
lower tract disease was demonstrable 


While most patients describe the local loin 
pam as sharp and stabbing in some it is onh 
a dull ache Both t> pes of pain are aggrav ated 
bj motion This is readily understood when 
we remember that spasm and rigidity of the 
psoas and erector spinx muscles is produced 
by the overlving inflammatory abscess mass 
\ lordosis with the concaviu toward the ab 
scess not infrequently accompanies the spinal 
ngiditv and when demonstrated roentgeno 
graphically is of diagnostic aid 

In 10 per cent of our patients the pain was 
entireiv abdominal and so strongly indicated 
laparotomy that normal appendices were twice 
removed and twice permephntic abscess was 
discovered through the opened ab<!omen 
When high right abdominal pam is present, 
cholecystitis is sometimes incorrectly diag 
nosed as m one of our cases Convcrsclv in 
one patient (not included m this senes) in 
whom the diagnosis of perirenal abscess 
seemed undisputable the disease was proved 
to be acute cholecystitis and hepatitis cholc 
cystotomy cured 

Respiratory pam or difhcuUy most often 
bespeaks a coraphcatrng subphrenic absCcss 
and may be so distressing as completely to 
overshadow lorn signs Cough due to phrenic 
irritation was present in 7 of our patients and 
is a symptom seldom mentioned m this con 
yunction 

In 6 instances an acute gastro ententiswith 
nausea, vomiting, and diarrhcea heralded the 
onset In such event, the e^ctreme physical 
depletion resulting therefrom seriously handi 


TABLE VII — DIAGNOSTIC TROCFOU! ES 

Cjstoscopy and utetenl nthrtfnrvtion 
Of diifmoilic help 
Of no diagnostic help 
Confused the dsag;nosis 
Total c>stDscopies 
\ ray etaroination 
Of diagnostic help 
CT no diagnostic help 
Patients e«mm«l 
Leucoolc count* 

Under ooo 
10000 to IS 
iSOOt to so ooo 
30001 to 3$ 9^10 
Over 35000 


S $00 Iiighest 3S joo 
Pol^orptionuclesr count 

Under 75 
75 W So 

floto'io 

Over 90 


•ObI> nvtVnt cottne f«eoid«l 

caps and rarely may prevent ultimate 
covery In one case this tyTW? of onset led 
the diagnosis of food poisoning in another 
that of typhoid fever 

Symptoms of lower unnarv tract disc 
may help to confuse the clinical picture a 
diagnosis Xearh halt of our patients co 
piamccl of urinary frequena A quarter 
them reported no frequency , m the retnaim 
tins sy mptom vv as not recorded As a rule i 
frequency is painless and is reflev from 1 
upper tract mflammalory involvement 
only 18 cases vv as dv sum rci>ortcd as n sy n 
tom Pyuna was noted bv 13 patients a 
h-cmaliina by 10 The pus and blood in i 
urine usually originate in the inflamed k 
nc) (Table VI) 

In some instances the symptoms so cIom 
simulate those of neurologic disease that t 
ferential diagnosis becomes unusually difiici. 
Meningitis and encephalitis were dngnQS 
m 2 cases each, so striking was the cimi 
similarity 

The long duration of marked sy mptoms 
perirenal abscess m many of our cases is 
deed a complimentarv commentary on t 
human defensive mechanism In a iiilh 
OUT patients, symptoms had been present m 
4 weeks, m one instance for 7 weeks 0 
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TABLE VIII — BLOOD CHEMISTRA 


TABLE IX — COMPLICATIONS 


Non protein nitrogen 
Under 30 mgm /loo c cm 
30 to 50 mgm 
Over 50 mgm 
Creatimn 

Under i 5 mgm /too c cm 

1 5 to 2 5 mgm 

2 6 to 4 mgm 
Ov er 4 mgm 

Blood cultures 
Staphylococcus aureus 
Streptococcus hcemolyticus 
Bacillus coll (spleen) 
Negative 

Total cases 


Casts 


10 

19 

3 

16 

16 

2 

3 
6 


20 


patient w as seen 6 hours follo\\ mg acute on- 
set In over half, symptoms existed from 3 
da> s to 3 w eeks ( Table V) 

DIAGNOSIS 

There are, indeed, few lesions m which the 
diagnosis ma> be more difficult than in peri- 
renal abscess The following is a resume of 
the various diagnoses made in those cases in 
which the physical findings were not specifi- 
cally those of perirenal abscess encephalitis, 
typhoid fe\er, meningitis pulmonary tuber- 
culosis, bronchitis, intercostal neuralgia, endo- 
carditis, cholecystitis, hypernephroma, ecchin- 
ococcus cyst, tuberculosis of the lumbar spine, 
tuberculosis of the sacro iliac joint, psoas ab- 
scess, hip-joint disease, surgical disease of the 
knee and, in se%eral instances, malaria and 
influenza In some of these patients the 
correct diagnosis was ultimately established 
during life, in others at autopsy 

Abdominal rigidity was found in 58 of our 
patients and in 59 a definite mass was pal- 
pated Frequentl> the ngidit) is localized to 
the muscles of the loin only, but in some 
instances the entire abdominal musculature 
of the affected side is splinted by spasm 
Rebound tenderness is seldom elicited Fre- 
quently ngiditj will be localized onij in the 
costo\ ertebral angle and along the erector 
spinis muscles producing a "poker back ” 

Tumefaction is found m at least 75 per cent 
of all cases and when present is an invaluable 
diagnostic finding A low loin mass may sim- 
ulate retrocTcal appendiceal abscess or even 
psoas abscess The history and urological 
examination will usuallj establish by elimma- 


Pulmonary 
Pneumonia 
Empyema 
Pleural effusion 
Embolus 
Cardiac 
Pericarditis 
Acute endocarditis 
Gentto unnary 
Suppurative prostatitis 
Prostatic abscess 
Acute epididymitis 
Suppurative seminal vesiculitis 
Suppurative ureteritis 
Ureteral stricture 
Thrombosis of kidney 
Unenua 
\bdomen 
Peritonitis 
Pelvic cellulitis 
Pertussis 
Sepsis 

Metastatic abscess 
Sternum 
Scapula 
Liver 
Ribs 
Lungs 

Cutaneous lymphangitis 
Repocketing of pus 
Otitis media 
Paralytic ileus 


8 

3 


3 


tion the perirenal nature of the suppuration 

Laboratorj investigations are sometimes of 
considerable help, especiall> when urinalysis 
reveals infection or the blood count shows 
leucocytosis It should be remembered, how- 
ever, that the discovery of a urinarj infection 
does not necessarily establish renal infection 
as pnmary to the perirenal process, it raaj be 
a secondar> development P> una w as demon- 
strated in three-fourths of our patients, albu- 
mmuna in half, and 6 were proved diabetics 
This, latter point is of considerable importance 
since m 3 diabetics the perinephntic abscess 
was only one of a number of s> stemic staphy- 
lococcus abscesses 

Leucocytosis is seldom lacking In half of 
the cases in which leucocyte counts were made 
(68) the white cell count was between 15,000 
and 25,000, the highest was 38,500 In one 
fatal case, a leucopenia of 5,500 cells with 65 
per cent polymorphonuclears was found, this 
was one of 5 patients with a total white cell 
count of less than 10,000 (Table VII) 

As shown in Table VIII blood chemistry 
rarely disclosed marked nitrogenous retention 
Unless the opposite kidney is senouslj im- 
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paired, or absent, nitrogen excretion will 
usually be satisfactonly earned on Two 
cases emphasize this, one patient, previously 
nephrectomized, developed an extensu e pen- 
renal abscess of the remaining kidney The 
other patient had an infantile kidney on the 
good side Both died of uramia with high 
blood nitrogen 

Blood cultures showed a s>stcmic infection 
m 9 of 20 cases thus examined (Tabic VIII) 
As one would expect, staphjlococci were most 
often found (6) 

Roentgenography may be of great value in 
establishing the diagnosis First mentioned 
b> Alexander and described subsequently, 
simultaneously, and independently by Beer 
and Lipsett, the frequent disappearance of 
the psoas muscle shadow on the involved side 
together wath lordosis away from the inHam- 
mation is an important diagnostic sign (Fig 2) 
On the Urological Service at Bellevue Hos 
pital these criteria have been cmploycil for 
the past 10 years that I know of Diagnosti 
cally , lumbar lordosis is the more valuable of 
the two signs since other lesions than pen 
renal abscess may cause psoas muscle outline 
obliteration Lordosis, however appcarslater 
than psoas obliteration It is due to erector 
spin® and psoas spasm of the involved side 
In half 1 34) of the 46 cases in this senes sub 
jected to \ ray examination, the procedure 
was diagnostically unproductive (Table VH) 

Roentgenography is of further valuable as 
sistance in the demonstration of complicating 
secondary subphremc abscess While definite 
physual signs of this condition arc usually 
present, in certain instances, the roentgen 
film may lirst indicate the correct diagnosis 
Elevation of the diaphragm with partial or 
complete obliteration of the costophrcnic sinus 
are the skiagraphvc diagnostic criteria On 
fluoroscopy limitation of phrenic excursions 
or actual diaphragmatic immobilization mav 
be V isualized 

Cystoscopy with ureteral catheterization, 
renal function tests, and pyelography may be 
resorted to when the diagnosis 15 obscured, 
but in the anticipation of this procedure it 
should be borne in mind that perhaps no help 
will be obtained Renal infection or dimin 
ished function may be demonstrated, pyc 


lography may reveal a kidney or ureter dis 
placed (Fig 3) or compressed by the perirenal 
mass or may show evidence of the probable 
mtrarcnal origin of the abscess (pyonephrosis, 
stone, tumor, trauma, pyelonephritis) How 
ever, m only 14 of the 33 cases m this series 
subjected to complete urological examination 
was diagnostic help thereby obtained and 
what is perhaps more important, in 2 cases 
the examination findings actually confused the 
diagnosis (Table VII) The renal pathology 
was demonstrated on the side without pen 
renal involvement Therefore, in some in 
stances lacking a clear diagnosis, loin evplo 
ration must be resorted to Ixiin exploration 
with an aspirating needle may be performed 
but is an unreliable guide Surgical incision 
IS preferable 

The 26 cases of this senes which came to 
autopsy with undiagnosed pcnrcnal abscess 
form a most instructive group demonstrating 
the difficulty of correct diagnosis when symp 
toms arc few or indistinct or when the local 
signs arc overshadowed by those of another 
grave local or systemic disease Six of these 
patients came to autopsy from the medical 
wards where they had been treated from 4 
days to 4 weeks for acute gastro enteritis (2), 
diabetes (2), influenza, and chronic myocar 
ditis The autopsy findings arc of note 

One patient m whom the predominant 
symriptoms had been those of acute gastro 
cnUntis (diagnosed food poisoning) showed 
besides the extensive perirenal suppuration, 
a subphremc abscess which had penetrated 
the diaphragm and caused terminal pneu 
moma with empyema The other, a tabetic 
with clinical gastro enteritis, had a secondary 
pentomlis and empyema due to perirenal 
abscess extension Both diabetics died with 
high fever and sepsis, the pcnrcnal suppura 
tion was unsuspected Shortness of breath 
and general toxemia w ere the chief sy mptoms 
of the "mflucnza” patient, autopsy disclosed 
an unrecognized acute suppurative appendi 
citis as the primary disease leading to 
sivc pcnrcnal ab<;ccss It is noteworthy m 
this connection that in a great many cases 
the toxic sy stcmic sv mptoms due to the pen 
renal pus cause the diagnosis of influenza to 
be made Finally, the patient treated tor 
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ra>ocarditis with cedema showed a moderate 
left pyonephrosis due to stone with a massive 
secondary perirenal abscess The remainder 
of the autopsy cases were from other services 
m the hospital and included two from the 
Urological Department In one, the unrecog- 
nized perirenal lesion was secondary to pros- 
tatic abscess and in the other, to impacted 
stone pyonephrosis 

The findings noted have been uncritically 
detailed to emphasize the clinical difficulties 
encountered in the recognition of penne- 
phntic abscess particularly in extremely ill 
patients The diagnostic errors of omission 
and commission m this entire series of 83 
cases were made for the most part by out- 
standing clinicians of New York City and 
indicate that m the hands of the less ex- 
perienced general practitioner, pennephritic 
abscess will be e\en less often correctly di- 


Liberal incision and drainage constitutes 
the treatment of perirenal abscess Great 
care must be exercised that all pus pockets 
are opened, having failed to do this m two 
cases, re-exploration was necessitated Sup- 
puration on the anterior renal surface m par- 
ticular should be well drained since secondary 
mtraperitoneal infections from this source 
sometimes occur Two-thirds (54) of our 
cases were operated upon One patient hav- 
ing a definite clinical and skiagraphic diag- 
nosis of perirenal abscess showed such marked 
improvement during brief hospitalization that 
he was discharged without operation Two 
others refused operation and in 26 cases the 
lesion was discovered at autopsj 
Local anoisthesia ma> be used advantage- 
ously when the patient is extremely wck and 
little exploration is required (bulging lorn) 
Often the establishment of a loin drainage 
hole is sufficient to preserve life and allow a 
more extensive investigation at a later date 
This was done m 4 of our cases In two m- 
stances, spinal anesthesia was used with 
satisfaction but the majority (48) were given 
gas oxygen-ether The initial operation in all 
was incision with perirenal drainage 
Eleven of the 54 operative patients died, 
a mortality of 20 4 per cent Most of these 


patients died of complicating lesions or opera- 
tions other than of pennephritic abscess itself 
Thirteen required additional operations, 4 of 
which were transfusions Twice secondary 
perirenal exploration was carried out In two 
instances nephrectomy for pyonephrosis was 
necessary and nephrotomy for drainage was 
done once In one case secondary femoral 
thrombosis required leg amputation and twice 
complicating abscess demanded prostatotomy 

Without attempting a detailed resume of 
the various complications encountered in this 
senes, it should be emphasized that most are 
pulmonary or urological (Table IX) Pneu- 
monia and empyema are frequently caused 
by subphrenic suppurative extension In one 
case thrombosis of the renal vessels with mas- 
sive renal thrombosis quite evidently resulted 
Irom perirenal suppuration encircling the ped- 
icle One patient studied 2 years following 
incision and drainage for abscess showed a 
tight ureteral stricture in the region of the 
previous suppuration We assume this to be 
the result of perirenal sclerosis 

Suppurative processes m the genital tract 
were found in 11 cases (15 per cent of the 
male patients) and required appropriate treat- 
ment One patient showed a fatal generalized 
postoperative staphylococcus lymphangitis of 
the lom and back extending from the scapular 
spine to the iliac crest Another suffered non- 
operative paralytic ileus, a symptom said by 
some to be a rather frequent complication of 
perirenal abscess and induced reflexly by 
retroperitoneal irritation Associated meta- 
static suppuration was found m 7 of our cases, 
drainage is the treatment 

SUilMARV 

A clinical study of 83 cases of pennephritic 
abscess is reported Etiologically the disease 
IS of extrarenal or intrarenal origin and in the 
majority of cases bacterial metastasis is the 
mechanism While the predominant symp- 
toms are fever, loin or costovertebral angle 
pam, leucocytosis and reflex urinary fre- 
quency, disease other than perirenal abscess 
may be suggested both subjectively and ob- 
jectively With this confusion of symptoms 
and ofttimes meager or indefinite clinical find- 
mgs, the diagnosis is difficult In a third of 
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this senes, the diagnosis was made only at 
autops> 

Stereoscopic roentgenography is of speaal 
\alue when it shows obliteration of the psoas 
muscle margin on the side of the abscess or 
lateral spinal curvature away from the ab 
scess Moreover, when complicating sub 
phrenic abscess is present, elevation and 
lixation of the diaphragmatic dome with 
tostophrenic sinus obliteration is diagnostic 
Technical urological e’camination mij be of 
no aid and as we hiv e twice seen may actuallj 
confuse the diagnosis 

The treatment is surgical drainage although 
rarely a patient recovers without operation 
Complications are of frequent incidence and 


involve the pulmonaiy and genito-unnary 
s>stcms in particular In our senes of 54 
cases operated upon for perirenal abscess, ir 
died, an operative mortaIit> of 204 per cent 
It IS noteworthy that most of these fatalities 
were directly due to complications and the 
surgical treatment thereof rather than to the 
pnraaty absccss 

iiini lockvpm 

1 Alexamiek The nvammation of Kidney and Ureters 
Leipziir Heh igJa 

a Ueei tDwis Koentceno^raphic enlence of pen 
nephntreahve^ J Am 'f As< igiS xc 137$ 

3 LrpsErr, I f Koentgen ray obscnations in acute 

pcfinephntic al»sces5 J Am M Ass igrS, xc, 
*374 

4 SrrsEs# A R J Urol , 10*6 x\i 157 
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PRIMARY CARCINOMA OF THE FALLOPIAN TUBES' 

WILBUR W' HOLL VND, M D , RoailSTXE, Mkvesota 
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C arcinoma of the fallopian tubes 
IS classiljed as either pnmar> or sec- 
ondary Although both conditions 
ha\e been considered rare and rclati\elj un- 
common, even now primary caranoma is 
the most common tumor of the fallopian 
tubes The purpose of this paper is to show 
chiefly that (i) there is a gradual increase 
m the number of cases of primary caranoma 
of the fallopian tubes, (2) the inflammatory 
changes m the fallopian tubes do not deserve 
the etiological signihcance attributed to them 
by many writers, and {3) the proper diagnosis 
of carcinoma of the fallopian tubes can be 
arnved at only by macroscopic and micro- 
scopic e’camination Earlier wnters recog- 
nized the existence of malignant tumors 
of the oviduct, but they failed to make a 
distinction between the primary and sec- 
ondary growths Renaud, m 1847, reported 
a cast of a malignant grow th of the fallopian 
tube and desenbed the macroscopic appear 
ance of the growth The plate of this first 
case on record indicates that the growth 
was probably pnraaxy in origin Orthraann, 
as early as 1888, with his case gave the first 
reliable description of primary carcinoma in 
the tubes The third case of caranoma of 
the tubes was reported by Doran, in ib88, the 
fourth by Kaltenback, in 1889 the fifth by 
Routier, m 1S93, and the sitth by Tuflier, in 
1894 

^mong the earliest and most notable 
authorities on the subject were Sanger and 
Barth, who gave such complete detailed and 
comprehensive descriptions of the primary 
growth that their classification of this lesion 
has remained standard They reported a 
group of 17 cases of primary epithehomataand 
several tumors of connective tissues Addi- 
tional cases of equal value and merit were 
published by Osterloh, in 1S96, and by Ries, 
m 1897 Then Duret, in 1899, reviewed 35 
cases, of which 29 were epithchomata, 5 were 
sarcomata, and 1 was a malignant dead- 
uoma QuCnu ind Longuet, m 1901, re- 


ported 36 cases, with a pathological desenp- 
tioa aad a review of the opinions in all 
former reviews of the subject Peham, in 
1903, reviewed 62 cases, in 3 of which the 
condition was bilateral 

Beginmng about 1904 and continuing to 
the present time, an increasing number of 
cases has been reported Doran, m 1904, re- 
viewed 63 cases, Orthmann, m 1906, brought 
the total up to 84 Then Doran, in 1910, again 
published 100 cases of primary carcinoma, 
the greatest number of cases wbch had been 
reported, although Anduze-Acher very soon 
reported 115 Vest, in 1914, reported 132 
cases, and iMocnch and Schaerer, in the same 
year, added 21, making 153 cases ^\echsler, 
m 1926, after a thorough review, reported 
on 196 cases, including 4 of his own with 2 
of Liangs, i by Callahan, in 1929, along with 
9 in this paper, now make a total of 206 
cases of primary carcinomata of thefaUopian 
tube Obviously the recognition of carcinoma 
of the fallopian tubes has increased along 
with the improved technique and more com- 
prehensjv e know ledge of microscopic anatomy 
of tissues 

Tollowing the recognition and acknowledg- 
ment of the comparative frequency of car- 
cinoma of the fallopian tube came vanous 
opinions and explanations of its cause 
Among the most outstanding theones was 
that of Doran and Fearne, who were of the 
opinion that pnmary carcinoma of the tube 
developed from malignant degeneration of 
benign papiUomata, frequently found in cases 
of catarrhal and suppurative mflaimnation 
Sanger and Barth, on the other band, as- 
sumed that pnmary caranoma dev elops from 
long standing, chronic salpingitis They con- 
tended that a papillomatous interimediary 
stage was unnecessary In recent years, how- 
ever, Eckardt and Fnedenheim did not find 
any evidence of inflammatory changes that 
might safely be regarded as the cause of 
mjdignant transformation They maintained 
that the inflammatory’ changes found might 
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be the result of, rather than the cause of the 
malignant process, espeaallj in those cases 
m which the growth had infiltrated as far 
as the sero»a Then too, Eckardt's argument 
must be taken into consideration, for he 
claimed that if inflammation were a pre- 
disposing factor, more bilateral carcinoraala 
would be found After thoroughlj searching 
the literature, onl> 69 cases of bilatenl 
carcinoma were found in a total of 206 cases 
btolz agreed with Lckardt m his opinion that 
the chronic inflammatory condition of the 
tube does not warrant the etiological signifi 
cance attributed to it bj Sanger and Harth 
It IS possible that inflammation ma\ be a 
predispoaing factor in carcinomatous growth 
of the tubes, but it is just as possible that 
carcinoma may deielop from non inflamed 
tubal mucosa 

The rather universal theory first stated 
b} Horrock, that carcinomata arc more com 
mon m sterile women has often been refuted 
For example Sanger and Barth found only 
50 per cent of sterile women m their sents, 
and btolz, m a senes of 17 cases, found only 
6 women that had not borne children In 
206 cases reported, :ot women were found 
to have borne one child or more ^fo^co^t^, 
48 of the ’06 women were sterile, 45 could not 
be classiaed as information was lacking, 
M had misfarricd or aborted, and t woman 
\ as a virgin Of the 101 who had bome 
children 4j were uniparous The history of 
PlImc infection w is given in only a few. cases, 
but it was noted that 114 women had con 
ceived Lnilattra! or bilateral salpingitis was 
insulTiticnl to prevent conception or the pa 
tients were free from infection Kdative lo 
the 43 women who had only i child, infection 
following delivery was a point of considcra 
tion Among the 58 remaining cases sta 
tistics showed that the women had borne 
S, 7, Q, and 10 children Because of the 
inadequate history of pelvnc infection and lack 
of examination of the husband it was quite 
impossible to determine the cause of sterility 
in the 48 cases Stolz has likewise shown that 
sterility is not more common m women with 
carcinoma of the fallopian tube than m 
women with other pelvic tumors Quenu is 
of the opinion that chrome salpingitis is only 


a se«indary factor in a large proportion of 
casra, and that ev cry neoplasm with papillary 
growth on the surface becomes infected 
sooner or later From these statistics cer 
tainfy it cannot rightly be concluded or de 
ducted that carcinoma of the fallopian tubes 
IS usually associated with sterility Like 
wise, just as few substantiate von Franqu^s 
theory that tuberculosis is an etiological 
factor in predisposing lo pnmary carcinoma 
of the fallopnn tube 

In i review of the cases from the files in 
The Mayo Chnic dunng the period of 1910 
to 1928, I was able to find only g cases of 
pnmary carcinoma of the fallopian tubes, 
in a senes of approximately lo.ooo completely 
removed tubes Seven of the carcinomata 
occurred in one tube only , two were bilateral 
In other words, eleven primarv carcinomata 
were found m approximately 10,000 tubes, 
or an incidence of o 11 per cent The car 
cinoroatous growth involved the nght tube 
in i cases, and the left tube m 4 eases In the 
senes of about 10,000 tubes, 81 tube# showed 
dorinitc Signs of cirunomatous growth, 
70 of which were considered to be secondary 
m ongin, cither by contiguity or metastasis 
So far as could be determined, 6a were 
secondary to caranoma of the ovary, whereas 
8 were secondary to carcinoma of the uterus 
Norns reported only i pnmary cartinoma 
and 8 sccondiry carcinomata of the tube 
in more than 2,000 gynecological speamens 
He also reported 62 carcinomata of the cervix 
and 32 malignant lesions of the fundus 
Novak, stated that at Johns Ilopkms Ho''pilal 
up to December 31, 1927, they had observed 
ipproximatcJy 22,000 tubes, and of this 
number 5 were found to contain primary 
caranoma, an incidence of 004 per cent 
Such statistics certainly do not indicate that 
inflammation plavs such a significant part m 
the development of carcinoma of the fallopian 
tube as his been suppo&cd by some wnters 
‘\s regards the age incidence, my review 
shows that in iSg cases in which the age v as 
given, the condition occurred between the 
ages of 40 and 50 years m 90 patients (47 
per cent) 2\ccording to Jfantel, the oldest 
patient on record was aged 73 years, the 
youngest patient <xj far on record (case 3 01 
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Fig I Transition of normal mucous membrane into 
malignant tissue showing attachment of a malignant 
papilloma at the left with imasion of deeper structures of 
the tube Case 3 X40 

this senes) was aged 26 >ears The following 
data are m accord with the observations of 
Sanger and Barth, both of whom pointed out 
that the age incidence among patients with 
caranoma of the fallopian tubes is greatest 
about the climacteric The age of the patient 
was from 25 to 30 years in 4 cases, 30 to 
35 6, 35 to 40 m 24 (13 per cent), 40 to 45 

m 44 (23 per cent), 45 to 50 in 46 (24 per 
cent), 50 to 55 in 35 (t8 per cent), 55 to 60 
in 23 (12 per cent), 60 to 6 $ m 5, 65 to 70 m 
I, and 70 to 75 in 1 case 

Sanger and Barth, in 1895, reviewed a 
senes of 18 cases, and after an exhaustive 
study published a detailed descnption of the 
histological pathology of the pnmary growth 
Their classification is still retained and is re- 
garded as authontatixe by most wnters 
The> classified the malignant growths as 
carcinoma of purely papillary structure, and 
carcinomata of papillary alveolar structure 
Another classification frequently referred to 
IS that of Fnedenheim’s who classified the 
growths of the carcinomata of the muaius 
membrane which include papillary and al- 
veolar types, and carcinomata of the wall of 
the alveolar type 

PAPILLARY TYPE OF CARCINOMA 

The histological picture of this type of 
growth shows a delicate connective stem 
covered with epithelium m a single layer or 
more, reduplication of the epithelium bemg 



Fig i Area of malignant papilloma showing redupli 
cation of cells and increased chromatin content with 
\acuoh2atton Case 2 X75 


the rule rather than the exception Usually 
both forms, the papillary and papillary 
alveolar, are found in the same section, 
especially if the growth has penetrated the 
wall of the tube The cells vary m size, 
shape, and staining properties In the lumen 
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Fig 4 PapiIIao carcinoma of fimbrtr of the left tube and carcinoma of the left 
ovary Case 6 


of the tube, however, the normal cyhndnc 
cell IS more or less preserved The cells sho\% 
large nuclei and increase m the content of 
chromatin, together with a change in polant> 
The connective tissue stroma is usually 
infiltrated with small round cells As the 
growth invades the deeper structures, a zone 
of reaction occurs which consists of fibrous 
tissue with small round cells and h> alinization 
according to the reaction of the tissues and 
rapidity of the growth, as pointed out by 
MacCarty m 1925 



ri„ 5 Section from wall of tube showing highly 
malignant cells arranged in pseudo alveolar formation 
Case 6 XsJO 


PAPILLARY ALVEOLAR FORMS 

In papillary alveolar forms, the alveoli 
and pseudo alveoli may be found in the 
lumen of the tube from apparent fusion of the 
many papillary projections The papillary 
alveolar constructions, however, are usually 
found in the deeper structures of the tube 
Definite solid columns of cells and also 
alveoli are found between the muscle fibers 
and beneath the serosa 

The macroscopic examination of the tubes 
presents a change in shape and size according 
to the degree of involvement The) are 
usuall) club shaped and have the appearance 
of chrome pjosalpmgitis or hydrosalpmgitis 
covered wnth numerous adhesions In some 
instances carcinomatous nodules often appear 
beneath the serosa 

Kleinhaus pointed out that squamous cell 
epithelioma of the tube through metaplasia 
of the cyhndric epithelial lining ma) be pres 
ent L*Espcrance described a carcinoma of 
the tube with zones resembling the skin 
Barrett, in 1916, found keratinized tumor 
cells with some epithelial pearls Case goi 
this senes illustrates squamous cell epithe 
lioma involving the fimbnated end of the left 
tube with metastasis to the right ov arian ^all 
of the c>st In each case a definite palisading 
and pearly body formation was found 

When these specimens were exased a gray 
or grayish yellow, irregular, vascular, and 
fnable mass was usually seen Sometimes the 
walls were lined with a flat papillary growth, 
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and tbe lumen contained dad. fluid Because 
of the obscunty of some of these growths, 
differentiation of the normal and the patho- 
logical specimen by inspection and palpation 
alone nas difficult, as is illustrated m Case 9 
m this series, in which a small area of 
squamous cell carcinoma was noted in the 
fimbriated end of an apparently normal tube 

A total of 8 cases m which tuberculosis and 
primary carcinoma of the tubes were asso- 
ciated have been reported by von rranqufi, 
Lipschitz, Barrett, L’Esperance, Stuebler, 
Wechsler, and Callahan, Schiltz and Hellwig 
A tuberculoma of one tube and a carcinoma 
of the other were reported b> Montgomery 
Stacy and Melson, in 1923, reported a case of 
adenocaranoma of the ovary and the tube 
associated with tuberculosis in which the 
ongm of the lesion was doubtful Case 3 of 
this senes clearly demonstrated bilateral 
carcinoma and tuberculous salpingitis The 
tubercles with giant cells and tubercles with 
malignant cells occurred in the same Add 
Case S IS an evample of papillary carcinoma of 
the left tube and tuberculosis of the nght 
tube 

REPORT OP CASES 

Case i A woman, aged 44 >eats, was admitted 
to The Mayo Clinic June 11, 1914 Menses had 
begun at tbe age of 19 and were always irregular 
and painful She had never been pregnant In 
1903, a small tumor had been removed from the 
vagina Appendectomy had been performed m 191® 
Three vveeks before admission to the clinic, pain 
had developed in the right lower quadrant of the 
abdomen The pain occurred baH an hour after 
meals, it was not referred, and was relieved by 
enemas The patient had lost 9 pounds in the last 
3 weeks 

The uterus was enlarged and rctroverted A 
small fibrous tumor in the left side and a mass m 
the nght fornix were palpated Unnalysis was 
negative The baimoglobin was Sg per cent The 
pre operative diagnosis was questionable and ex 
ploration was advised 

Total abdominal hysterectomy and bilateral 
salpingo oophorectomy was performed, June i6 
Myoma of the uterus, double pyosalpinx and cystic 
ovaries were found The right broad ligament sp 
peared to be malignant 

The pathologist reported that on gross exaimna 
tion the ovaries showed chronic cystic oophoritis, 
chrome salpingitis of the left tube, and a carcinoma 
of the right tube involving the outer two thirds 
The abdominal ostima was dosed Tbe tube 
retort shaped wath many adhesions The wall 



was tbm end was distended with a friable gray 
mass and purulent fluid The uterus was etflarged 
and contained inultipJe myomata Microscopic 
examination, on section through the center of the 
growth, showed a papillomatous mass that was 
undergoing necrosis and a few mitotic figures with 
tbe growth extending into tbe musde and subserosal 
areas, foniung true and false acini of papillary and 
alveolar carcinoma graded j 

Case ? A woman, aged 51 years was admitted 
to the dime August s. 1920 She had 4 children 
the youngest of which was aged ai years Her 
mother had died of tumor The patient’s menses 
had been regular and the menopause had occurred 
at the age of 43 years Appendectomy had been 
performed in ign May 5, ipso, the patient bad 
had profuse and painless free hemorrhage from the 
vagina Bleeding had occurred daily since which 
had been malodorous for i month The patient 
had had pain in the lumbar region for 2 weeks 
before admission to tbe dime She bad lost 12 
pounds m weight m the last g months 

The fundus of the uterus was m the anterior 
position the cervix was smooth and not fixed and 
a slight reddish discharge was observed Unnalvsis 
showed albumin, graded 2, and ery throevtes graded 
4 The haimoglobm was 79 per cent, ery throevtes 
numbered 5,020,000 and leucocytes 6,400 The 
pte operative diagnosis was caicinoma of tbe fun 
dus of the uterus 

Total abdominal hysterectomy, bilateral saJpm 
gectomy, and nght oophorectomy were performed 
August 17 The left ovary was missing 1 he uterus 
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Fis 7 Two nodules of squimous cell epithelioma at l^mbnatnl end of left tul< 
and two metastatic nodules m wall of ngbt os'anan c>st Case p 


was normal and the tubes were large adherent 
and hxmorrhagic A malignant condition was 
suspected m the left tube Ihe right ovar> was 
small and soft The appendix was remoted The 
gall bladder was normal but adherent 
The pathologist reported that gross examination 
of the uterus revealed atresia of the internal os 
c>8tic cervicitis and hxmatosalpinx of (he right 
tube which weighed 63 grams The left tube was 
distended with blood stained fluid and the inner 
surface was covered with papillar> growths The 
right ovary was atrophic Microscopic cxaminnlion, 
on section near the fimbri® showed the mucous 
tnemhtane to be normal low columnar epuhehum 
could be traced to the origin of malignant papilloma 
(Figs I and 2) The cclU were spherical and there 
were man> mitotic figures and definite invasion 
of the muscular laver beneath the site of the car 
cinoma which was of the papillar> type graded 3 
Case 3 A woman aged 26 jears was admitted 
to the clinic October 30 1913 She had never been 
pregnant D>3menorrhcca and irregular menses 
had been present for 2 >ears Metrorrhagia or 
menorrhagia was not present Tonsillectomy had 
been performed 4 months previously I or 4 months 
the patient had suiTered from generalized abdominal 
soreness and bloating which had disappeared 
except for pains in the bladder at night and baeV. 
ache For the last 3 days a burning sensation in the 
epigastrium had been noted There had been do 
loss of weight Examination revealed that the pelvis 
and cervix were normal There was a tumor to the 
left w hich seemed closely connected with the fundus 
and which was slightly tender The pre operative 
diagnosis was a fibrous tumor in the uterus 
Bilateral salpingectomy, complete oophorectomy 


on the left almost complete oophorcctomv on the 
right and oppcndcctomv were performed November 
II The pelvis was filled with granular material 
tlut resembled tuberculous material 

The pathologist rc7»rtcd that on gross section 
the tul^ were tortuous dilated and bound down 
together with the ovarv adherent carcinoma of 
both tubes, chrome cystic oophoritis and chronic 
catarrhal appendicitis Microscopic examination 
on section of both tubes showed areas ol malignant 
cells and tubercles w ith giant cells m the same field 
The right lube contained an alveolar carcinoma 
graded 2 {Fig 3) the left tube contained a papillary 
carcinoma, graded 3 

Casi 4 \ woman, aged 57 years was admitted 

to the clinic May 26, 1921 \n aunt had died of 
carcinoma The patient s menses had been normal 
the menopause had occurred at the age of 49 
She had never been pregnant A small tumor had 
been removed from the vagina in 1904 Profuse 
metrorrhagia had been present from July, 
until a few weeks prior to the patients entrance 
to the clmic, at which time a yellow discharge 
was present which was not associated with pain 
The patient had hid lumbago 15 years prior to 
this She had lost 10 pounds in weight during the 
previous y ear Her temperature was 99 4 degrees r 

The uterus was small antcflexed and movable 
Unnalysis and the Massermann reaction of the 
blood were negative Erythrocytes numbered 
4130,000 and the hsmoglobin was 67 per cent 
Leucocytes numbered 9900, polvmorpbonuclea 
leucocytes comprised 27 per cent, lymphocytes 35 
per cent, eosinophiles, 30 per cent, and basopbies 
8 per cent The pre-operative diagnosis was car 
anoma of the fundus of the uterus 
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Subtotal hj sterectomj and removal of both 
tubes and ovaries were performed June 2 The left 
tube measured 8 b> 4 by 4 centimeters and ap 
peered to be mabgnant The appendix was re 
moved secondarily The gall bladder contained 
stones The uterus contained one fibroma 
The pathologist reported that gross examination 
revealed a uterus of the infantile type with multiple 
fibromata, atrophic endometritis, hydrohxmato 
salpinx of the left tube distended at the fimbriated 
end with papillary growth, hsmatosalpint of the 
right tube, atrophic ovaries, and chronic appendi 
citis \nth obliteration of the distal two thirds of the 
tip Microscopic examination, on section from the 
fimbnas, showed malignant papilloma invading 
the muscle wall There were spherical cells, promi 
nent nuclei, and many mitotic figures The diagnosis 
was papillary carcinoma, graded 3 

Case 5 A woman, aged 65 >ears, was admitted 
to the clinic March 22, 1915 She had had two 
children The menstrual histor> was normal and 
the menopause had occurred at the age of 50 
Cholecystectomy had been performed in the clinic 
December 6, xgio 

The right kidney was palpable, a peUic mass 
extended halfway to the umbilicus Urinalysis 
showed a trace of albumin, granular casts, and a few 
erythrocytes The hasmoglobm was 82 per cent 
The pre operatu e diagnosis w as questionable and 
exploration was adxised 

Supravaginal hysterectomy with removal of 
both tubes and oxanes was performed Apnl 25 
1915 The right ovary contained a malignant cyst, 
the size of a pregnant uterus at term The left 
ovary and tube were inflammatory The appendix 



was adherent to the tumor The cyat ruptured 
during removal 

The pathologist reported that gross examination 
revealed a uterus of the infantile type, and a right 
tubo ovarian cyst, an intracystic papillary carcinoma 
which was attached to the tubal site of the c\st, 
left chrome salpingitis and left cystic oophoritis 
Microscopic examination revealed that the structure 
of the right tube was replaced by a homogeneous 
mass composed of spherit.al densely staining cells 
which contained many mitotic figures In the 
center of the homogeneous mass were several large 
alveoli lined with large fusiform cells with fasicular 
nuclei The carcinoma was of the papillary alveolar 
type, graded 4 

Case 6 A woman, aged 52 years, was admitted 
to the dime September 21, 1921 She had had 4 
children and i miscarriage Her mother had died 
from cancer of the breast, and a sister had died 
from cancer of the uterus The menopause had 
occurred at the age of 50 years The patient had 
been at the dime in 1016 and had a small mole on 
the back removed, at which time the pelvis was 
normal except for a cy stocele, graded 2 A 
sanguineous discharge had been present since 
July, 1921 

General examination showed enlargement of the 
thyroid gland The cervix of the uterus was slightly 
inflamed, without erosion or induration, the fun 
dus was small and free Urinalysis of a catheter 
ized specimen showed a trace of albumin and pus 
graded 5 The hsemoglobin was 72 per cent 

Total abdominal hysterectomy and bilateral 
salpingo oophorectomy were performed Septem 
ber 23, with removal of a noduk from the c$- 
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FROM Tnc I t\nc\ CLINIC 

TWO-STAGE ABDOMINOPERINEAL REMOVAL OF CANCER OP THE 
RECTUM 


TRANK II L\HE\ ? 

T he plan of procedure to be described has 
been worked out in this clinic to meet what 
to us seem certain defects in alreadj existing 
operative schemes in the two stage abdommo 
perineal management of cancer of the rectum 
The plan is presented with no idea that it should 
be the sole or is the best plan of two stage man 
agement of these serious risk operative cases The 
defects of other procedures arc presented onl> as 
the} have appeared to us in our experience, we 



Tig I The median incision with tbe sigmoid pulled out 
onto the left abdominal wall the mesentery of the sigmoid 
cut and its vessels ligated from the mesenteric margin of 
the sigmoid down to but not including the superior 
hsmorrhoidal artery as it descends from over the promon 
tory of the sacrum The separation of the leaves of 
mesenteric peritoneum which are later to be sutured to 
gether to pentonealize the cut edges of the mesentery is 
also shown 


: D TAGS BosTOV 

fully realize that the inventors of the plans maj 
not agree with us 

As to the originality of the plan, we can onlv 
state that we have no knowledge that it has been 
described elsewhere in the literature or in anv of 
the recent articles on the combined abdommo- 
sacral operations for cancer of the rectum Quite 
Iikel} this simple plan hasalread) bcenemploved 
b> other men, and an exhaustive search of the 
French, German, and Italian literature would 
doubtless reveal this fact It is not our purpose to 
make a claim for prioritv, but to describe and il 
iustratc a method which wc hope will prove as 
useful m the hands of other men as it has m ours 

The steps of our technique ma} be quite well 
visualized from Figures t to $ A median incision 
IS made between the pubes and the umbilicus, and 
the field is investigated for metastases and to de 
termine the opcrabilii) of the rectal growth If 
the growth is operable, the sigmoid is pulled out 
upon the abdominal w all and the low est point w ell 
above the growth which will reach just above the 
skin level of the abdominal wall at the pubic end 
of the abdominal portion of the wound is noted 
The mesenteric peritoneum on either side of the 
mesentery from the sigmoid down to the prom 
ontory of the sacrum is cut (Fig i), and all the 
vessels in the mesenter} of the sigmoid from the 
bowel Itself down to the superior hTmorrhoidal 
vessels, but not including them arc ligated 

Midwa} between the umbilicus and the left 
anterior superior spine, a small counter incision 
IS made, through w hich the permanent colostomv 
IS to emerge Through this incision, as shown in 
Figure 2, we pass a long handled Ochsner clamp 
and grasp the sigmoid or high rectum at the point 
at vvhK^ Its peritoneum has been cut and the 
mesenteric vessels ligated Within the original 
median incision, another Ochsner clamp is made 
to grasp the sigmoid just below the first Ochsner 
damp, and the bowel between the two is severed 
with a cauterj which also sterilizes both ends of 
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Fig a The sigmoid and its mesentery ha\c been divided m the median incision A 
clamp IS passed through the left counter incision and grasps the upper loop of sigmoid 
which IS to be drawn out through the left counter incision for the permanent colos 
tomy The clamp in the median incision on the lower segment of sigmoid which is to 
be implanted in the loner angle of the wound is also shown 


thf. bowel The bowel and its mesentery are thus 
divided down to the promontory of the sacrum, 
but the superior hsemorrhoidal \essels remain m* 
tact and nourish the lower segment of rectum 
The two leaves of mesenteric peritoneum on either 
side of the divided mesentery of the sigmoid are 
sutured together with continuous fine catgut to 
cover the raw surfaces to which small bowel might 
become adherent during the interval between the 
first and second operative stages (Fi-:; 3) 

The upper Ochsner clamp and with it the upper 
segment of sigmoid included in its grasp are with- 
drawn through the proposed colostomy opening 
A few stitches are placed in the parietal perito- 
neum of the colostomy incision about the colon, 
also a few in the fascia and skin until the wound 
fits snugly, but without constriction about the end 
of the colon No stitches are placed in the colon 
Itself because we have found that these stitches 
have occasionally penetrated the bowel and have 
caused leakage and, later, w ound infection The 
Ochsner clamp is left m place in the dressing and 
IS not removed until the colostomy is to be opened 
It seems to us desirable that this loop of colon 
should not be too short and too direct to the 
abdominal wall, but that a considerable loop of 
bowel be left beneath the colostomy to serve as 
a fiEcal reservoir (Fig 4) 

As IS customary in all colostomies, the mesen 
tery of the upper loop of colon serving as a colos- 


tomy IS now sutured to the parietal peritoneum of 
the left ihac fossa to prevent herniation and stran 
gulation of the small bowel about the colon going 
to the colostomy opening 



Fig 3 The two leaves of mesenteric peritoneum are 
sutured over the cut edges of the mesentery The upper 
end of bowel has been pulled through the left colostomy 
incision, a (see Fig 4), and the mesentery of the upper 
segment of colon going to colostomy opening has been 
sutured to parietal peritoneum of left lUac fossa, b to 
prewnt strangulation of small bowel the lower segment 
of bowel being placed m lowest point of median incision 
where it will remain until the second stage operation 
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Fig 4 Diamm showing the first stage of the plan we 
hase suggested and employed completed The end of the 
lower segment o is shown without the Ochsner clamp 
which remains on iC until it drops olT Note the consider 
able loop of colon which is to sene as a fecal resenoir 
shown in outline within the abdominal cavity beneath the 
left colostomy made by the upper segment of sigmoid 
The insert a shows the plan of approtimating stun (and 
fascia) closely about the end of the transserse colostomy 


Tig j The plan at the second stage of the operation of 
freeing the end of the lower segment of sigmoid implanted 
above the pubes at the first stage, as shown in the previous 
illustration 

Fig 6 Closure of the end of the lower segment of the 
sigmoid (second stage), implanted above the pubes nre* 
liminary to reopening (he abdomen freeing the peJiK 
colon and rectum and perineal removal of the freed lower 
segment in the second stage operation 


The lower loop with the Ochsner clamp still on 
It IS placed m the lowest point of the median in 
cision just above the pubes and m contact with 
It, anci the wound is sutured in lasers about it 
and throughout its full extent The abdominal 
wound IS sealed with a cocoon and if it is necessarj 
the colostomy maj be opened within a few days, 
either by tying a tube into it or by surrounding 
It with sterile boric acid ointment impregnated 
gauze, by removing the clamp and permitting the 
wound to dram into a dressing If it is anticipated 
that obstruction will make necessary the early 
opemng of the colostomy, it has proved valuable 
m our experience to pull a considerable segment of 
colon through the colostomy incision tn the ab 
dominal waU The procedure permits the tying 
of a large caliber glass tube into the colon and 
thus prevents wound contamination for several 
days The excess of bowel can later be readily re- 
moved with the cautery The clamp usually cuts 
through the bowel of the lower segment within a 
week, at which time the median wound is healed 
so that It IS no longer susceptible to infection 
As soon as the clamp is off the lower segment, 
irrigations are carried out two or three times dailj 
with a rectal speculum in the anus, so that water 


C asses frccl> from the suprapubic opening m the 
owcl, along the rectum, and out the anus, thus 
washing out all farcal material and irrigating over 
any ulcerated and infected area B> this time (7 
da>s) the colostomy is working well, and as much 
time as necessary can now be taken to get the 
patient into the best possible condition for the 
second stage removal, which can usuallv be 
undertaken within 2 weeks after this part of 
the operation 

If further delay is necessary, it can be unhesi 
tatingly accepted, since the bowels move well 
enough through the colostomy and the lower seg 
ment of rectum remains alive and is nourished 
through the vascularization by the superior him 
orrhoidal vessels and is being cleansed by its irri 
gallons A few days before the second stage is 
undertaken, the lower segment of rectum i» irri 
gated several times with ST 37 or mercuro 
chrome, in an attempt partly at least to steri 
lizeit 

At the second stage, the colostomy is sealed 
with a tight cocoon, and the end of the lower seg 
ment of bowel which was implanted in the median 
wound IS separated and sutured with silk or chro 
mic catgut (Figs 5 and 6) m a manner similar to 
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that described for the suturing of the anus m the 
perineal removal of the rectum The stump is 
painted with iodine With clean sterile gowns, 
with a clean kit and clean gloves, the surgeon now 
reopens the abdomen through the original median 
incision An incision in the parietal peritoneum 
over the superior hsmorrhoidal vessels at the level 
of the promontory of the sacrum is made and the 
\essels are tied CFig 7) Just as in all abdomino- 
sacral operations for cancer of the rectum, the 
peritoneum on either side of the rectum and in 
front of It IS incised The ureters are identified 
and dissected out The rectum and its mesentery 
are freed from the hollow of the sacrum down be- 
} ond the tip of the coccyx, its lateral and anterior 
attachment also is freed, and the bowel is pushed 
down into the pelvis The diaphragm of the pel- 
vic pentoneum is restored abo\e the rectum, and 
in the female reinforced by the fundus of the 
uterus 

The patient is turned on her side We wish 
here to stress particularly that in our experience 
the lateral position for second-stage removal of 
the rectum produces much less drop in blood pres- 
sure than does the position with the patient turned 
completely onto the abdomen In many cases the 
placing of patients, especially obese ones, face 
down upon an operating table is a dangerous pro- 
cedure, because of the serious drop in blood pres- 
sure often associated with it The anus is sutured, 
as IS customary in all perineal removals of the rec- 
tum, the wound is painted with iodine, fresh in- 
struments and sterile gowns are provided, and the 
perineal removal is undertaken m the regular 
manner, the coccyx being detached or not as 
seems desirable in the case in hand After the rec- 
tum has been remo\ed, a rubber dam, a cigarette 
dram, or a gauze pack may be inserted m the piel- 
vic cavity as the case demands, depending upon 
how well oozing has been controlled 

With this description of our plan of procedure 
before you, we will discuss some of the disadvan- 
tages of other procedures as they have appeared 
to us 

We have always felt dissatisfied w ith the two- 
stage Miles procedure' (Fig 8), for the following 
reasons If the colon is cut transversely and end 
colostomy is established either in the upper end 
of the median wound or in a lateral incision, the 
colostomy must be estabhshed at the time that 
the pelvic dissection is done Also m the Miles 
procedure all of the blood supply of the lower rec- 
tum IS ligated, and so one has three undesirable 
factors combined fi) the production of an un- 
opened colostomy obstruction, ( 2 ) a large pelvic 

‘Miles W E Glasgow Med 1912 



Fig 7 Showing the abdomen reopened at the second 
stage The end of the sigmoid which was implanted above 
the pubis at the first operation shown m Figure 4 has been 
sutured as m Figure 6 The parietal peritoneum over the 
supenor hemorrhoidal vessels has been incised and the 
superior hemorrhoidal vessels have been cut and ligated 
The dotted lines beside the lower segment indicate the 
incisions m the pelvic peritoneum pnor to separating the 
rectum from the hollowr of the sacrum 

dissection with a large area of raw tissue in the 
pelvis, (3) the placing of a dead segment of bowel 
filled with infected faecal material in this undrained 
pelvic pocket, which is covered above by the re- 
stored diaphragm of pelvic peritoneum 

Anyone who has done in this manner second- 
stage removals of unnounshed rectums implanted 
below the pelvic peritoneum recalls with no pleas- 
ure the large amount of accumulated foul fluid 
which gushes out as soon as the coccyx is removed 
and the pelvic cavity is approached from behind 

In an effort to evolve measures which would 
prevent them, we have made a study of the con- 
ditions encountered after the first stage of the 
Miles procedure when we have been forced to do 
the second stage of the operation because patients 
were becoming distended, often toxic, and m ob- 
viously poor condition The most undesirable 
features of the Miles operation are the production 
of an intestinal obstruction (obstruction colos- 
tom>) at the same tune that a retroperitoneal in- 
fection IS produced m a large, undrained, open 
surfaced cavity 

It IS these undesirable factors that have led 
those dealing with cancer of the rectum to inchne 
toward a one stage combined abdominoperineal 
removal of the rectum when patients could pos- 
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Fu; 8 left Dravnni'shofnnf' the first sUge of the Miles procedure in which the >ir 
mold IS cut across and an end or transverse colostom)' established all of the bloM 
suppl> to the rectum ligated the rectum dissected from its peUac attachments the 
unnounshed fa^l contaminated rectum <t pushcddowninto thepelMsand thepehic 
parietal peritoneum b sutured oser it 

Fig g The second stage of the combined abdominopenneal operation completed 
after the preliminary loop colostom/ as suggested by M J Mayo Note the unde 
sirable blind stump e trude by one efferent limb of the loop colostomy when the sig 
mold 0 IS cut away from It I tclusive of the preliminary loop colostomy, this illus 
tration and plan is the same as the Miles procraure The entire blood supply of the 
rectum has been ligated and the unsascularued bowel c has been dissected from its 
pelvic atuchments pushed into the dissected pelvis and the pelvic panelal pento 
neum b sutured over it 


sibl> stand it B> this plan the coIostom> is pro* 
duced but the immediate removal of the rectum 
through the perineum after the abdominal part 
of the operation is completed, not onl> does avvaj 
with the implantation of the dead fxccs infected 
rectum in the closed pelvic pocket, but also per 
mits the establishment of good posterior drainage 
1 his one stage plan of procedure is often not prac 
ticable, however, because the shock it produces is 
great and because manj of the patients are too 
debilitated to endure such an extensive operation 
In addition, the combination of extensive pelvic 
dissection, the mtraperitoneal manipulation in 
making the colostomy together with the removal 
of the rectum, and at the same time, the produc 
tion of an intestinal obstruction by the obstruc 
tiv e colostomy still provide factors w ell calculated 
to cause a high mortahtj 
In the course of our studj of patients between 
the first and second stages of the Miles procedure, 
another disadvantage presented itself in the dis 
proportionate division of time necessary for the 
two stages, the abdominal part being time con- 
suming and shock producing while the penneal 
part often took not over 10 or 15 minutes Yet, 
the very nature o the operation makes necessary 
the <i vision into abdominal and penneal stages 


That the Miles plan is not entirely satisfactorj 
IS evidenced b> ihcvariet) of modifications which 
have been devised nnd desenbed from time to 
time 

Appreciating the necessit> of having the bowels 
moving w ell through an established colostomy and 
the necessity of avoiding the mortality producing 
factor of an intestinal obstruction combined with 
a major inlra abdominal operation before the ab 
dommal part of the abdommopcrinea! removal 
wasundertaken, \V J Mavoin 1912'proposedthe 
prebmmary establishment of a loop colostomy and 
the delaying of the abdominal portion of the ab 
dominoperincal removal until all obstruction had 
been overcome and the bowels were moving well 

The disadvantages of this plan, shown in Fig 
ureg, are, first, that when the sigmoid is cut away 
from the ederent loop of the loop colostomy at the 
second stage removal, a short efferent stub of co 
Ion remains attached to the abdominal wall Sur 
geons who have done this operation have reported 
to us in personal communications that more than 
once the sutured end of this stump has opened, 
leaked, and caused a fatal peritonitis That this 
is a real menace is shown by Rankm s adrnonition 
that when this ty pe of operation is done, the blind 

’Mtyo W ] Am Surg igU Ivl >40 
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stump of colon should be removed This plan of 
procedure is similar to the Miles plan and except 
for the preliminary loop colostomy, has the dis 
ad\antages that the abdominal part of the remov 
al of the rectum represents a disproportionate 
division of the abdominoperineal removal and 
thus the procedure still possesses the most un- 
desirable factor of the abdominoperineal removal, 
namely the blood supply to the lower segment of 
the rectum is ligated and a dead segment of bowel 
IS pushed down into the recently dissected pel- 
vis, which IS converted into a tight pocket bv the 
reconstruction of the pelvic peritoneum over it 

Another point hardly a drawback, however, is 
that the operation thus becomes a three-stage 
procedure It overcomes but one undesirable fac- 
tor, intestinal obstruction, and necessitates the 
removal of the blind efferent stub of the loop colos 
tomy in a septic field— a procedure not without 
considerable disadvantage 

Various suggestions have been made to over- 
come the difficulties mentioned Rankin ‘ has sug- 
gested that the colon be cut directly across and 
that a transverse or end colostomy be established, 
the cut end of the lower segment of bowel being 
cut and dropped back into the abdomen as a su- 
tured blind end of the lower segment of rectum 
and kept there until that segment is to be removed 
(Fig 10) This procedure has not appealed to us, 
for It prevents the irrigation of the low er segment 
of bowel and the cleansing of it of its faecal con- 
tents This procedure is also impracticable if there 
IS any degree of obstruction at the site of the 
growth in the lower segment of bowel below the 
sutured end 

Preliminary and permanent caecostomy has 
been proposed and practiced by some su^eons as 
a means of overcoming the obstruction which is 
occasionally present in these cases and of estab- 
lishing an abdominal outlet to the f®cal content 
Ccecostomy as a permanent fcecal outlet is unde- 
sirable because of the liquid character of the frtces 
at this point, and because as a preliminary meas- 
ure It does not permit of complete sidetracking of 
the faical stream and of the cleansing of the seg 
ment of bowel below its level Because of the solid 
character of the fceces at this point and because 
It provides a fmcal reservoir for solid fmces, left 
sided or central colostomy, preferably in the sig- 
moid or low descending colon, remains as the best 
site for a permanent colostomy 

Dahlgren,* in 1913, proposed and practiced a 
plan of preserving the blood supply to the rectum 
by the following method The abdomen was 

‘RAtikin F W Sure Gyccc 8. Obst igrg zUx igj 
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Fig 10 Or r W Rankm suggests that a transverse or 
end colostomy be established and the distal end, o, of 
sigmoid sutured over and over and dropped back into the 
abdomen, to remain as a blind end until the second stage 
removal 

opened and the vessels to the lower sigmoid and 
rectum were ligated central to the marginal vas 
cular arch for a distance corresponding to about 
25 centimeters of bowel, the blood supply to the 
lower segment of bowel being maintained through 
the marginal vascular arch and its anastomosis 
with the left colic artery (Fig ii) The caecum 
was attached to the abdominal wall in the right 
iliac fossa (Fig 12, inserts A and B), the sigmoid 
with Its centrally ligated vessels was dropped back 
into the abdomen, and the abdominal wall was 
closed On the following day, because of neces- 
sity, the cKcum was opened and the caccostomv 
was established Some days later the rectum was 
dissected free through the perineum and pulled 
down until the segment of bowel appeared op- 
posite which central hgation of its mesentery had 
been done, the marginal vessel in the vascular 
arch was ligated, the bowel cut between clamps, 
above the growth, and the end sutured, the pelvic 
peritoneum was sutured to the rectum, the end of 
which had been closed by sutures, thus making a 
blind extraperitoneal stump (Fig 12) 

There is little in Dahlgren’s procedure to rec- 
ommend Itself except the method of maintaining 
the nourishment of the rectum by central ligation 
of Its vessels, the preservation of its marginal 
vascular arch, and the anastomosis to the left 
cohe artery 
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Fig It The central incision as suggested by Dahlgren 
in the mesentery of the sigmoid with ligition of the sig 
moidal and superior bsmorrhoidal vessels the nourishment 
to the lower rectum being maintained bv preservation of 
the marginal vascular arch The shaded area a b repre 
sents the incised mesentenc root The dotted Une < 
represents the lesel above the rectal growth at which the 
rectum is to be cut auross and pulled down when the lower 
rectum and growth are remoi ed at the next suge through 
the perineum 

Fig 12 The lower rectum and growth have been re 
mosed through the penneuni The bonel has been cut 
across and sutured auer the penneal removal so that the 
point a corresponds to the point on the rectum in Figure 
II marked by the dotted line t The pelvic parietal 
peritoneum b has been sutured to the sigmoid to make 
Its blind end extrapentoneal The inserts A and B show 
mg the ciecostomy are included to make clear that fxcal 


draiiuge was obtained at this point This pr«edure has 
little to commend it but is of value m that it suggests the 
retention of viability in the lower segment of rectum by 
preservation of the marginal vascular arch 
Fig 13 The first stage of the plan suggested by D F 
Jones the central ligation of the itgmoiJ and rectal blood 
supply with preservation of the marginal vascular arch and 
the establishment of a loop colostomy This differs from 
all others in that the rectum is dissected from all 01 its 

K lvic attachments at this fint stage down to the lev ators 
t Its blood supply IS still maintained through the mar 
ginal vascular arch 0 and its communication with the left 
colic artery and the pelvic nanetal pentoneum is sutured 
to the vascularucd pelvic colon *ell above the level of the 

growth b so that when the second stage penneal removal 

IS made it will be entirely ertrapentoneal c and the bowel 
above the growth can be cut across and sutured eilra 
pentoneally at the point d 


In igis, D r Jones*, of Boston, proposed an 
operative procedure by which the nourishment of 
the lower segment of sigmoid and rectum was 
maintained bj central ligation of the vessels in 
the mesentery of the sigmoid with preservation 
of the marginal vascular arch — a plan similar to 
Dahlgren’s Jone:>’ operative plan, however, was 
different It consisted in the freeing of the rectum 
from the hollow of the sacrum, the bladder, or 
uterus, and from its lateral attachments intra 
abdominall}, the production of a loop colostomy, 
and the intra abdominal attachment of the loos 
ened pelvic panetal pentoneum to the dissected 
rectum wall above the level of the growth, and 
above the level of the pomt across which the rec 
turn was to be later cut across Below this point 
the entire rectum was removed in the second 
stage (Fig 13) Thus, after the penneal removal 
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of the rectum and growth, a loop colostomy was 
left above with a blind eflerent end similar to that 

when the W J May o plan is used except that the 
end of the blind loop was long and extrapentoneal 
in the pelv is This scheme permitted the establish 
ment of the colostomy and the fxcal stream It 
permitted irrigation and cleansing of the lower 
segment of bowel and permitted as much delay as 
desired between the abdominal and penneal steps 
of the operation It further permitted the poste 
nor and penneal steps of the operation to be done 
extraperitoneally , since the peritoneum of the pel 
VIC floor had been sutured to the tube of rectum 
above at the anticipated level of transection, thus 
shutting It off from the peritoneal cavity 
This operation worked very satisfactorily 
Jones’ hands and is an excellent procedure It it 
has drawbacks they seem to us to be that a buna 
distal spur of sigmoid must be left, that the suture 
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of the lower end of the sigmoid when cut between 
clamps in the narrow pelvis during the poste- 
rior removal must be difficult and sometimes un- 
certain There must be some limitation of the 
amount of sigmoid which can be removed to- 
gether with Its mesentery, since enough mesentery 
must be preserved to reach below the level of the 
pelvic pentoneum as far as the distal spur of the 
loop colostomy 

Two other plans of procedure in the abdommo 
perineal removal of cancer of the rectum have 
been proposed by Dr R B Coffey, of Portland 
One IS the complete ligation of all of the blood 
supply of the section of the rectum, the introduc- 
tion of a rectal tube, suture of the ligated distal 
end of the bowel to this tube, withdrawal of the 
tube, and telescoping of the rectum on itself until 
pulled through and out of the anus, where it is 
held by pins Since this plan is not applicable to 
growths which m any way constrict the rectum, 
it needs but mention as one of the possible plans 
of procedure 

Dr Coffey’s other plan is similar to that of 
Miles except that b> suture of the lax pentoneum 
above the pubes in the male, an extrapentoneal 
tube IS constructed about a drainage wick which 
leads down to the dead segment of bowel within 
the pelvis and below the sutured diaphragm of 
pelvic peritoneum The disadvantages of this 


plan are that a dead segment of faeces infected 
bowel IS placed in a raw and completely dissected 
pelvis at the same time that, as in the other meth- 
ods, an extensive intra-abdominal operation is 
done It has the advantage, however, that drain- 
age IS established down to the infected and dead 
s^ment, thus overcoming the urgency of remov- 
ir^ that segment within a limited number of days 

SUMilARY AND CONCLUSIONS 
We have employed the operative plan described 
upon 7 patients with cancer of the rectum This 
method is itself not without undesirable features 
but, as a two stage operation, has so far appeared 
to offer a nearer approach to the ideal one stage 
abdommosacral removal of cancer of the rectum 
than have other procedures 
As much dela> and preparation as desired are 
possible between the first and second stages of the 
operation 

The duration of the steps is better divided, the 
greater part being done m the second stage when 
the patient is m the best state of preparation 
The necessity of implanting dead bowel m the 
pelvis IS overcome 

The second stage involves the removal of a 
clean, empty rectum 

Good posterior drainage is established imme- 
diately after the extensive pelvic dissection 
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Fig II The central incision as suggested by Dahlgren drainage was obtained at this point This procedure has 

in the mesentery of the sigmoid with tigition of (he sig little to commend it but is of salue in that it suggests the 

moidal and superior hasmorrhoidal vessels the nourishment retention of x lability m the lower segment 0! rectum by 

to the lower rectum being maintained by preserxation of presenauon of the marginal xascujar arch . . _ _ 

the marginal vascular arch The shaded area <j h, repre Fig 13 The first stage of the plan suggested by D r 
sents the incised mesenteric root The dotted line < Jones the central ligation of the sigmoid and rectal blood 

represents the level above the rectal growth at which the supply with preservation of the marginal vascular arch and 
rectum is to be cut across and pulled down when the lower the establishment of a loop colostomy This differs from 
rectum and growth are remov ed at the next stage through all others in that the rectum is dissected from all of its 
thepenneum pelvic attachments at this first stage down to theKvators 

Fig n The lower rectum and growth have lieen re Lut its blood supply is still mamtamed through me nur 
moved through the perineum The bowel has been cut ginal vaKubr aren c and its communication with the lell 

across and sutured after the penneal removal so that the colic artery and the pelvne paneial peritoneum is *'‘*'*™“ 

point a corresponds to the point on the rectum iij Figure to the vavcularued pelvic colon well above the lev el ol the 

II marked by the dotted line c The pelvic parietal growth b so that when the second stage penneal remvxl 

peritoneum b has been sutured to the sigmoid to make « made it will be entirely ettrapentoneal f and the bowel 

its blind end evtrapcritonea! The inserts A and 11 show above the growth can be cut across and sutured extra 
mg the cacostomy are included to make clear that lical pentoneally at the point d 


In 1915 D r Jones*, of Boston proposed an of the rectum and Rrowth, a loop coloslom) was 
operative procedure b> which the nourishment of leftabove with a blind cflcrcnl end simihr to that 
the lower segment of sigmoid and rectum vvas when the W J Majo plan is u^ed except that the 
maintained bj centra] Jigation of the vessels in end of the blind loop uas Jong and extnperitoneal 
the mesentery of the sigmoid with preservation inthepcKis Thisschcmepcrmitlcdtheestablisn 
of the marginal vascular arch — a plan similar to ment of the colostomj and the fTcal strcaw It 
Dahlgren’s Jones’ operative plan, however, was permitted irrigation and cleansing of the lower 

different It consisted in the freeing of the rectum segment of bowel and permitted as much dela> a* 
from the hollow of the sacrum, the bladder, or desired between the abdominal and perineal step^ 

uterus, and from its lateral attachments mlra of the operation It further permitted the po«te 
abdominallj, the production of a loop colostomy, nor and penneal steps of the operation to be done 
and the intra abdominal attachment of the loos cxtraperuoneallj , since the peritoneum of the pel 
ened pelvic parietal peritoneum to the dissected vie floor had been sutured to the tube of rectum 

rectum wall above the level of the growth, and above at the anticipated level of transection, t us 

above the level of the point across which the rec shutting it off from the peritoneal cavitv 
turn was to be later cut across Below this point This operation worked very satisfactorily m 
the entire rectum was removed in the second Jones’ hands and is an etceJlent procedure 
stage (Fig 13) Thus, after the penneal removal has drawbacks, they seem to us to be that a 

‘Jones D F j Am M Am ijis iiv 9 distal spur of sigmoid must be left, that the s 
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Fjg I above Schematic dnwBS of i*)? 

bone section m the preferred amputation for diabetic ga 
greoe of the lower etUetniUes t 

Fig a Right angle mu»c!e <ection at level of retractea 
sbn 

trauma are more imperative than usual surgical 
pnnaples remain surgical principles Josiin ana 
Foster, Wilder and Duncan, John and Lemann, 
and others of like knovsiedge and abilit> are the 
men to whom the surgeons one whatever success 
the\ have achieved in this particular field Prac 
licaU> all of mj own cases hav e been prepared lor 

operation under the direction of Dr I I Lemann 

and he has kmdl> written for me the following 
resume of his treatment 
“Diabetic patients without infection who are 
to undergo elective surgerv should be broug 
into the best possible condition b> adjustment ol 
their diet and the admirastration of insnhn rt 
necessary Operation should be deferred 
unne is free of sugar and ketone bodies, and until 
the blood sugar is within or near normal luni s, 
though this latter requirement cannot alwa>s be 
stnctlv met For at least z da\ s before operation 
the diet should be fairlj liberal in carbohv drates, 
even though insulin must be given to offset them, 
m order to permit the necessarv storage ot gi>- 
cogen m the liver Some hours before oi^ration, 
usuall) at midnight an evtra feeding of carbo- 
hv drates, such as oatmeal or orange juice, is 
giv en, and an additional do'^e of insulin is gi> en u 
necessarv , 

‘ On the operating table 20 cubic centimeters ot 
50 per cent glucose solution is given mlrave- 
noush, with msuhn b> hv-poderniic to insure its 


Fig 3 left -Vppearance of limb after skin and muscle 
section and method of sawing bone r v» 

r«g 4 Closure of the slump b> means of figure-of eight 
sutures 

utilization, the amount of the latter depending 
upon the seveniv of the diabetes In mild cases, 
where previous to the administration of glucose 
there has been no gl>co 5 una, at least i unit of 
insulin IS given for ever) dram of glucose The 
point of this therap) is to offset the postoperative 
period of starv ation and possible v omiting, though 
this latter compbcation is usuallv absent in 
patients treated b\ this method and operated 
upon under ethj lene anesthesia 

"After operation the surgeon is requested to 
proceed as if the patient were not a diabetic 
Sweet drinks are given, or glucose b> proctocl)Sis, 
this diet being offset bj the administration of 
insulin ever) 4 hours in doses regulated b> the 
inlensit) of the Benedict reaction m the unne 
"The second group of patients comprises those 
who have mfecUons either essentiall) dependent 
upon the diabetes, such as gangrene, or occurring 
meret) as a complication, such as acute appendi- 
citis, and in whom prompt operation is impera- 
tive All possible safeguards are emplo>ed, 
though no time must be lost m preUmmarj prepa- 
ration Operation is done preferablj under local 
or spinal analgesia, though etbjlene mav be used 
where these are impractical Glucose and msuhn 
are administered on the operating table, as has 
been described, and after operation fluids are 
forad and the diet is nch m easil) available 
carboh>drate food Insulin is used at regular 
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intervals In short, such patients, before and after 
operation, are treated as if coma v\ ere impending ” 
In all surgical procedures on diabetics, anxsthe 
sia IS an important consideration Ether, generall> 
speaking, is contraindicated Even in healthy, 
non diabetic patients it produces a tendency to 
acidosis and hyperglycaimia, dangers which must 
be doubly guarded against in diabetics, in whom 
these disabilities already exist It is true that at 
the Maj o Clinic ether is used freely, but it must 
not be forgotten that the percentage employed 
there, because of the surpassing skill of the staff 
of anffisthetists, is w ell below the margin of safety, 
and that such results cannot be expected generally 
Local analgesia should not be employed unless 
there are definite contra indications to every 
other ty^ie Even in healthy persons the percent 
age of infections with it is two or three times what 
it IS with general anaesthesia,* and this percentage 
IS markedly increased in diabetics, whose tissues 
are notoriously non resistant to the insults of 
trauma and who develop infection on very slight 
provocation Ethylene anxsthesia is most gen 
erally satisfactory, as well as safe, and m the 
cases in which it is contra indicated we have 
found spinal analgesia by the method of Pitkin 
equally good, particularly in operations below the 
umbilicus and on the lower extremities 
To consider specific conditions, the gangrene of 
diabetes is usually superimposed upon an already 
existing arteriosclerosis, which, because of hyper 
glyciemia, develops at an earlier age (lo years 
earlier, according to Eliason), than the usual 
arteriosclerosis It may follow infection or be 
followed by it, and in the former case it is most 
often precipitated by improper hygiene of the 
feet, the wearing of ill fitting shoes and hose, the 
use of radical corn cures, and the cutting of corns 
and calluses So frequent, as a matter of fact, is 
this chain of events that internists realize the im 
portance of warning their diabetic patients of the 
dangers of these apparently trivial things, though 
all too often their warnings go unheeded 
Once gangrene has developed, the first link of 
CO operation between the internist and thesurgeon 
must be forged The surgeon must be called into 
consultation promptly He must be given an 
opportunity to practice his art upon a living, not 
a moribund patient, to exercise conservatism 
while conservatism is still a possibility Emer- 
gency amputations upon desperately ill patients 
are mute evidence that somewhere along the Ime 
there has been a lack of co-operation 

iTbu point was proved lUtutically by lb« author from • ttiuk at 
457 hotnia operations from the records of Touro InSrnary tUn 
Urban The proper evaluation of local anesthesia New Urlniu M k 
S J 19J4 lam 49J-49J 


Thanks to insulin, diabetic gangrene does not 
necessarily , in these day s, mean immediate ampu 
tation, for it is a dry gangrene, which, if the 
diabetes can be controlled, is sometimes amenable 
to conservative measures and is sometimes self 
limiting That, of course, is a consummation 
devoutly to be wished, for the patient who lacks 
a toe IS in far better case than the patient who 
lacks a leg On the other hand, it must be empha 
sized that these cases must be selected with 
meticulous care, that they must be watched un 
ceasingly, and that there must be prompt resort 
to operation if there is not absolute evidence that 
the line of demarcation is definitely forming 
Diabetic coma is an all too frequent accompani 
ment of diabetic gangrene, even of the apparently 
superficial variety, and the conserv'ative surgeon, 
usually worthy of all praise, adds an appreciable 
percentage to the mortality of diabetic surgery 
kmally, the patient’s economic status cannot be 
Ignored The well to-do patient can afford a long 
period of disability, the moderately circum 
sianced or frankly poor patient, with others 
dependent upon his efforts, cannot so indulge 
himself, and prompt amputation may serve his 
interests better than the conservatism which 
might be desirable otherwise 

Amputation has nlway s been a surgical problem 
for the reason that it does not alwavs seem pos 
sible to reconcile safety, primary healing, and 
future usefulness The mayor premise of the old 
surgical law of Heidenheim i» that amputation 
should be done above the knee routinely, the 
reason being that primary healing is more likely 
to occur in that location because the collateral 
circulation is more satisfactory there Against 
this routine, however, are two arguments that in 
all amputations the mortality rises m direct rela 
tion to the nearness of the point of amputation 
lo the trunk, and that it is seldom possible to fit 
an artificial limb satisficlorily above the knee 
A pressure bearing stump can be obtained with 
little difficulty, but leverage to manipulate the 
leg IS lacking This is a point which cannot be 
overlooked, for there is more to surgery than 
merely saving life Usefulness afterward, particu 
larly m patients in moderate or impoverished 
circumstances, is almost as important a considera 
tion, particularly in these clays when the span ot 
life of diabetics can be prolonged indefinitely by 
the use of insulin 

For many years past we have in my own clinic 
steadfastly considered this aspect of the case, and 
we have arrived at the conclusion that the chiet 
reason for failure of primary healing in aniputa 
tions below the knee is not a defective blood sup 
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pl> but a too elaborate technique We are con- 
vinced that beveling, flap formation, and com 
plicated dissection are raerel> invitations to local 
gangrene, to infection, and to upward extension 
of these processes, particularlj m diabetics, m 
whom secondarj amputation carries a mortahtv 
even higher than the high mortalitv ordmanK 
accompan>ing such a procedure 

It IS our custom, therefore, to amputate at the 
point of election (the junction of the middle and 
upper third of the leg) b> the old amputation of 
Kocher, the en sauasson method of the French 
writers, which was widely used and adequatel> 
tested in the emergency surgery of the War We 
believe that this method is logical because the 
blood vessels of the extremities, m going from 
tissue plane to tissue plane, do so more or less at 
right angles, therefore the lines of section are made 
at right angles to the long axis of the limb, and 
therefore no tissue is left without its blood supply, 
there being at least a maximum circulation to the 
end of the stump 

The procedure is quite simple technicall) The 
skm is incised, then allowed to retract, the mus- 
cles are sectioned at the level of the retracted 
skin, then allowed to retract, Snail), the bone is 
sectioned at the level of the retracted muscles 
To express it differentlj , each time the sectioning 
IS done at a higher level, and the final effect is 
that of an inverted cone After careful ligature of 
the blood vessels — no tourniquet is used, and the 
ligation IS done individually, never en masse — the 
stump IS sutured over m two planes, with a 
nuniraum amount of tension Usuall) only three 
or four sutures are necessary to bring the tissues 
over the face of the stump, these being placed m 
the deep aponeurosis, and the same number are 
used to guide die skin together Careful approxi- 
mation IS a minor matter A figure-of eight suture 
may be used with equal advantage, the deep 
portion of the suture holding the aponeurotic 
planes together, while the superficial ties guide 
the skm together We are extremely careful of our 
hemostasis, and as a result we do not consider 
drainage necessary, we believe, too, that while it 
leads nothing out, it may lead infection in 

The simplicity and sw if tness of this procedure 
are paralleled by its excellent results I have used 
It in approximately 60 cases, and the 3 deaths 
which have followed it all occurred ui the pre- 
msuhn days, when surgery was deferred too long 
and the diabetes was inadequateh handled by the 
starvation method In all but 2 of the other cases 
pnmary union has been the rule In one of the 
exceptions drainage was done, many years ago, 
and infection resulted, the second patient had a 





fig 5 Gndiron incision employed m the treatment of 
cacbandes of the necL Note (hat the lines of incision 
ctteod mto the healthv tissues well bey ond the area of 
indamnutory rexctson 

marked infection superimposed on his gangrene, 
and refused operation for a week after it had been 
recommended In both instances re-amputation 
had to be done above the knee All of the other 
patients, however, could be fitted salisfactorilv 
with artificial hmbs, and were returned to their 
homes as potentially useful atizens 
It might be well to add that the indications for 
amputation and similar details have purposely 
not been dwelt upon They are fully and excel- 
lently described in the recent text on diabetic 
surgery wnlten by McKittnck and Root, which 
IS recommended without reservation to those 
interested in this special subject 
The general surgical prmciples which have 
already been stressed are transferred in kind to 
the management of carbuncles, to winch diabetics 
are peculiarly liable As m amputation for gan- 
grene, the earher the treatment is instituted, the 
better for the patient and the quicker his response 
to insulin In my own dime we have long since 
abandoned the usual methods of crucial incision 
and radical excision, because of the long period of 
disability which follows their use, as well as the 
great sacrifice of tissue inevitable w ith them We 
have substituted for them the gridiron incision, 
which IS entirely satisfactory in lessening the 
tension and providing an outlet for the infection, 
while at the same time healing is more rapid and 
the hospital stay is markedly decreased The 
details of technique need no special description 
After the incision there may be rather free 
hxmonhage, but it is easily controlled by gauze 
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soaked in i per cent carbolic acid solution No 
drainage is employed and no packs are used, so 
subsequent dressings are as painless as possible 
under the circumstances In most instances, 
though the central parts of the central strips arc 
likeh to slough, the remaining strips of skin fall 
into place and act as grafts, and heating is sur 
prisingly rapid 

It is scarcely necessar\ to point out that strong 
antiseptic solutions have no place in the skin 
preparation of diabetics We have found ben/ine 
and iodine followed bj iodine entirelv satisfac 
torv We grant the virtues of the acrillavine 
preparation advocated bj Tinker, but the cost 
IS prohibitive for most institutions 

In the surgerv of diabetes the principles of 
absence of trauma of careful asepsis, and of as 
great swiftness as is consistent with safel) are 
even more vita! than thev are in ordmarv surgen 
We are dealing with patients whose resistance is 
lowered b} a constitutional disease, whose con 
stitutional disease ma> be aggravated, in spite of 
the safeguards thrown around it, b) the surgical 
insults which arc inevitable in the correction of 
a surgical disease, whose tissues are notonoush 
susceptible to infection, and who frequenti) 
exhibit m addition to diabetes, other degenera 
live diseases incident to middle life and advancing 


agt Insulin is an all\ but it is not a universal 
protection against everj complication, and its 
emplovment should not arouse a false sense of 
stcurilv The surgery of diabetes is no longer an 
occasion for timidity and fear, but likewise it is 
not an invitation to unwisdom, and the success 
of any surgeon in this disease as in others, will be 
in exact proportion to the judgment he displays 
and to the skill the gentleness and the swiftness 
with which he docs his work 

SUMvrVRV 

r Since the introduction of insulin diabetic 
patients have hecome relatively safe surgical 
nsks, provided the pre operative preparation and 
poslopcrative care be adequate 

2 An outline is given of the principles of the 
medical care of surgical diabetics, as practiced in 
the clinic of Dr I I Lemann 

3 The circular amputation of kocher is 
recommended for diaWtic gangrene of the lower 
extremities, and the gridiron incision is recom 
mended for the treatment of carbuncles of the 
ntck 

4 Tlie general surgical principles of absence of 
trauma, of careful asepsis, and of swiftness con 
sislent with safety, arc more vital m the surgery 
of ihabotcs tlian in orciinarv surgery 
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A METHOD OF RECONSTRUCTION OF AXILLA FOR CONTRACTURE 

JOHN 11 G\R10Ck, MD I ACS, New \ohk 

Fr«m th« *>feon<l DJtwion of tfif New \firk Hosptttl 


I N the following article is described a method 
for reconstruction of the axilla, done m 
stages and consisting essentnllj of the trans 
plantation of skm flips from a distance wjth 
maintenance of their blood supply through tubed 
flaps which are m turn utilized in the recon- 
structne procedure 

Burns mvoh'ing the axillarv folds will often, 
m the process of hcahng, produce cicatrices ivhich 
extend into the subcutaneous tissues and often 
into the pectoral muscles, binding the arm to the 
side and prexenling abduction at the shoulder 
This serious disabilit> max often be axoided if 
the surgeon adopts preventive measures during 
the period of healing These include mamtemnee 
of the arm m full abduction following the receipt 
of the burn or injur>, and the ipphcaiion of 
Thiersch grafts to granulating areas as soon as 
the appearance and bxctenoiog> of the wounds 
permit The more general adoption of the latter 
principle, stressed b> Lvle, will undoubtedly de- 
crease the incidence of contractures following 
burns of this and other parts of the bodv 
Unfortunately, patients frequently present 
themselves with contractures already present, 
and the problem of replacing the binding scars 
by normal tissues and restoring form and func- 


tion confronts the surgeon To correct contrac- 
tures of the axilla, many methods have been 
described and carried out with varying degrees 
of success Probably the simplest of these con 
sjsts m the division of the contracting scars 
forcible abduction of the arm, and the immediate 
application of Thiersch grafts to the resulting 
wound Experience seems to show that this 
method has little to commend it The rapid re 
currence of the contracture follow mg this proce 
dure may be attributed to the fact that the 
method does not include excision of the scar 
tissue, a pnmarv principle m the successful treat- 
ment of all contractures 

The most commonly employed treatment 
makes use of the principle of the shifting of 
adjoining norma! tissues after extensive under- 
mining and following excision of the scar This 
may be done in one or more stages During the 
penod of healing, the arm is maintained in abduc- 
tion Many successful results have been reported 
This method is hardly applicable where the 
burns have been extensive and have involved 
large areas of skin Its use would not be feasible 
when there is bilateral axillary contraction A 
serious objection to the method is the fact that 
the skin flaps are usuillv repaired under con- 
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Figs I and s Vppcarancc of patient {ollomng the abduction at this lime Figure j js i posTenor Me» o/ the 

application of Thiersch grafts Figure 2 indicates the patient and shows the extent of the bums 

extensne scimng m the axilhr) folds and the linut of 
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Fig 4 

Fig 4 Condition following the first operation Photo 
graph indicates the position direction and length of the 
tubular daps fashioned on the posterior aspect of the 
thorax 

Figs 5 and 6 Appearance of nounds foltoning the 
second operation It mil be noted that a rectangular flap 


lig S Fig 6 

of sLin measuring a 5 by 6 inches has been lifted asay 
from the undeTl)ing fascia on three sides thus insunng 
adequate blood suppK This flap remains attached to 
the chest « 3 l 1 on its fourth side and by the tubed flap 
The Mte of each flap corrc<ponded to the expected de 
fifiency in the atilla following excision of the inr 


siderable tension Should necrosis take phee, 
the surgeon nould be confronted \Mth a more 
serious problem than the original one 
Within recent jears, the use of the free full 
thickness graft has become more extended Its 
field of applicabilit> is graduall) being widened 
It ma) be used with success m the treatment of 
contractures inxolMng other parts of the bo<l\, 



Figs 7 and 8 Condition of patient following the third 
operation 2 weeks later Each rectangular flap has h^ 
completely dissected on four sides and swung around by 
means of the pedicled flap to fit into the defiaency in the 
axillary region created by the total excision of tnc scir 
1110 photographs also indicate the method used for com 
pression of the tubed flaps b> means of rubber liands 


notabU, the popliteal regions, the hand, and the 
fingers The writer has had no experience with 
this t)pc of treatment for conlnctures of the 
axilla A number of theoretical objections to its 
u<e here arise The most important of these is the 
fact that the resulting wound m the axilla follow 
ing excision of the scar is of such uneven contour 
IS to lend itxclf \crj poorlj to the application 
of firm even pressure which is of paramount 
importance following this t)^^ of skin graft 
Then again, it maj be stressed that the use of this 
form of graft is not uniformlj successful 
Recenllv, the writer was confronted with the 
problem of reconstructing both a-xille of a patient 



Figs 9 and 10 The anterior view of patient 

skin insertions in the axillary folds following the inirti 
stag^ The posterior view snows the posterior extrem 
ities X)f the original tubed flaps with the method used 
for elastic compixssion of the pedicles 
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Figs 15 and 10 A^ppearatice 01 patient (oHowmg Uie 
Kth and iinal operati&n done $ rreeks Jater T)>e remains 
of the ongmai tubular flap ba\e been freed from >ts 
distal t«a thirds ani untwisted A strand of scar tissue 
ninmog vertically tn the axilla (Fig ti) was ercisid and 
the remainder of the tubed flap nas inerted into 
defect so as to run transverse!) irom before backmnl a* 
the center of the atflta Fvg)«e ts mdvcates the tsotnad 


contour of the anflaty folds Figure 16 indicates the re 
lam of full abduction at the shoulders It mil be noted 
Uttt the transplanted skin in its final position has the 
shape of a cross the long ami of which is the ongmal 
rectangohr flap and the cross piece of which corresponds 
to the onguial tubular flap, divided into two sofmients 

1 7 and rS ILateral view s of the chest waif showing 
the scars 'shicb mark the sites of the original flaps 


R 



M 



Fi« II and tt Appearance of patient folbwing the 
fourln stage done a months later The pedicles of the 
original tubular flaps have been divided Each flap has 
been turned upon itseU after hemg converted into a flat 
flap, and inserted into defects m the anterior anlhry 

who had rccctsed severe bums involving the 
entire antenor chest wall The scarred area was 
so extensive as to preclude the use of any of the 
recognized skin shifting operations The plan 
finaU> evolved and earned out, took cognuance 
of the following pnnapks 
I Complete excision ot all scar tissue which 
prevented full abduction of the shoulder This 


regions created by further excision of scar tissue Figure 
12 iiid«»tcs the limit of abduction following this stage 

Figs ij and 14 Lateral views of axilla: after fourth 
operation, showing scars on posterior aspect of chest wall 
and position at this time of ongmal tubular flap 

included excision o! acatnaJ bands extending 
mto the pectoral muscles 

2 The transplantation of skin flaps from a 
distance, with maintenance of their blood supply 
through tubular flaps 

3 Thcnecessityofavoidingverticalsuturehnes 

4 The replacement of the binding scars bv 
normal pliable skm and subcutaneous tissues 
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I Iff JO 


I Iff J> 


I Iff 10 Po'tenor\i w of patient after final optiatioA ji 1 hoto.raph of same patient indicatm" the 

Iig JO rhotoj,raph of patient prc'enlinff contracture extent of ab Iucti>n 

of one axilla fullouinff cxten<i\e burns 


The historv of this case is reported hcrcuiih in 
detail and the \arious stages arc indicatetl m the 
accompant mg phoiograph^s 

n C aped jp >ears The patient rcctixed sexere bums 
inxniMnff the front of the chest and both upper extremities 
on June 1 7 igeS in a ffasolinc explosion tie nasremoxeil 
to a hospital in I.onff Island where hix comliiion wns 
critical for a few da) s Ife was treated at this institution 
with various dressinss until the date of his admmion to 
the New ^or). Hospital Auffust i8 igjS 

I xamination at this time showed an extensive ffranu 
btmff wound over the front of the chest extendinff from 
the supraclavicular reffions to the level of the ensifornv 
cartilaffe and from one axilla to the other Hie skin of 
both hands and forearms was thin and parchment like 
There was considerable impairment of function in all the 
hnffer joints while abduction at the shoulders was im 
paired 95 per cent The firanulatinR wound on the chest 
was treated by the Carrel Dakin method until bactrn 
loffical examination revealed sterile cultures The entire 
wound was then covered wxth Thiersch ffrafts taken from 
the thiffhs Two weeks later the patient was discharffetl 
from the hospital with all viounds healed Tiffum i 3 
and 3 indicate the appearance of the scars at this time 
and the extent of abduction at the shoulders It will be 
seen that the contracting scars involved mainly the 
antenor axilbry folds 

He returned m October 1Q28 at which time examma 
tion showed that all the wounds were healed and that 
there was marked improvement in motion in the finger 
wnst and elbow joints However there had been no 
improvement in shoulder abduction Ilerause of the 
bilateral involvement and the extensive smrnng in the 
neighboring tissues a skin shifting operation seemed out 
of the question Therefore the following procedure was 
carried out in stages 


On October jo io?8, two tubular skin flaps 
were faxhionctl on cither side of the chest pos 
tenorh near tlie axilla? (I ig 4) The skin flaps 
usctl to form these luhcs measureil 2 inches trans 
\erselj and 7 inches longituchnallv and were 
tlirccietl downward and outward tlexen dajs 
liter, the second stige wis performed On each 
iide of the chest will 'ind continuous with the 
tlistil extremity of each tubed flip, a rectangular 
flip of skin and subcutaneous tissues measuring 
2 5 bj 6 inches, wis mirked out It was com 
plclel} dis'cclcd i\\i\ from the underljing fascia 
on three sides (I igs 5 intl 6) The furthermost 
skm iltachment wis left intict to insure an ade 
quatc blood supplv An unfortunate experience 
with mother ci^e emphasized the fact that if 
thib flap is sepiraled on ill four sides necrosis 
of Its dibtal extremitv is prone to occur The size 
of this flip corresponded to the expected defi 
ciencj in the axilla iftcr excision of the scar 
The flap wis then replaced in its original bed 
following careful hrmostisis, and the skin edges 
were sutured with interrupted fine silk worm gut 
The purpose of this procedure was to permit 01 
the formition of new blood vessels through the 
tubed flips before complete severance from the 
chest wall 

Two weeks liter, the third stage per 
formed The rectangular flip of.skin which naa 
been lifted it the second opcntion, was separate 
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Flo *2 Final result fonowintr the use of the operatne 
procedure whith has been fully descnbed m the text 
PhotOofaph indicates complete abduction at the shoulder 
joint 


Fig ag Antenor Meir of same patient ahotruig normal 
atiDarj fold contour 

Fig 34 Postenor view of same patient showing the 
scats on the diest tvall marking site of original flaps 


complete!) from its bed on all four sides, tis onK 
attachment to the body being through the 
original tubular flap The remaimng wound on 
the chest wall was then repaired b> a plastic 
undermining and shifting of the skin edges The 
scar tissue m the anterior axillaiy folds was then 
excised Numerous strands of cicatnx extending 
into the pectoral muscles were removed The 
arm was then widel) abducted This left a defect 
m the axilla of the same size as the rectangular 
flap above descnbed The tubed flap was then 
sw ung around below the axilla, and the rectangu- 
lar skin flap accuratel) fitted into the defect in 
the axilla Fine silk worm sutures were used to 
approximate the skin edges Great care was 
given to haimostasis and the obliteration of dead 
spaces The latter was aided b) placing fine 
catgut stitches uniting the subcutaneous tissues 
of the flap to the wound in the axilla A similar 
operation was performed on the opposite side 
Pads were applied in both axills so as to exert 
firm, even pressure on the skm flaps At the 
same time, great care was exercised to prevent 
anv pressure on the tubular flaps Convalescence 


following this extensive operation was unevent- 
ful, and the wounds healed bv primarj umon 
(Figs 7, S, 9, and 10 ) 

Six weeks later, elastic compression of the 
pedicles of the tubular flaps was instituted This 
was done graduall) and extended over a period of 
2 weeks, the period of compression bv rubber 
bands being increased dailv Just prior to the 
fourth operation, rubber band compression was 
maintained for a penod of 24 hours (Figi> 7, S, 
and 10) This operation was done on Februarj 
14, 1929, 2 months after the third stage, and 
consisted of the following The postenor ends of 
the pedicled flaps were divided transverse!), and 
the remaining wounds on the chest wall marking 
the pedicles were repaired b) a plastic under- 
mining of the skm edges Each tubed flap was 
then opened along its ongmal suture line over a 
distance amounting to three quarters of its 
length This procedure converted the tube into a 
flat piece of skin and subcutaneous tissue, meas- 
unng 2 inches transverselv and s inches longi- 
tudinally Each flap was then turned upon itself 
and drawTi forward aaoss the front of the 
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anterior axillar> fold An area of scar measur 
mg I 5 b> 3 inches was erased from the ante 
nor axilUrj fold Scar tissue extending into 
the pectoralis major muscle was excised The 
flattened tubed flap was then laid into this de 
ficiencv and sutured into place wuh fine silkworm 
gut Dead spaces were obliterated Pressure 
bandages were applied and the arms were put up 
in abduction These wounds healed bj first 
intention CFigs ii, 12, 13, and 14) 

The fifth and final operation was performed 3 
weeks later The pedicles of the skin inserts 
made at the fourth operation, were divided trans* 
\erse!>, thus ireeing the remaining third of the 
original tubular flap The edge of each scar 
insert was then sutured to the remainder of the 
wound m the anterior axillary region after exci 
Sion 01 some underhing scar tissue The remainder 
of the original tubed flaps was then untwisted 
and opened along its suture line, thus being 
conxerted into flat pieces of skin A ndge of scar 
tissue m the center of the ixdla marking the 
suture line of the original skm flap (Fig la) was 
excised leasing a dehci<.nc> on the right side 
extending backward and outward, and on the 
left side extending backward These deficienacs 
corresponded exacll> in size to the opened up re 
mams of the tubed flaps The latter were then 


sutured into these defects with fine silkworm gut 
The wounds healed bj pnmarj union 

Following the last operation, the patient 
rapidl> recovered full function at the shoulders 
The final result is indicated m Figures 15 16, 27, 
i8,and 19 They portray the complete restoration 
of function, restoration of normal contour of the 
axilhe, and a minimum amount of scarring 

A second patient presenting a unilateral in 
volvement, but with extensive scar tissue involv 
ing the anterior chest wall, was treated b> the 
same method (Figs 20 and 21) The end 
result is indicated m Figures 22, 23, and 24 

SUMXI\R\ A\D C0VCLUSI0V5 

A method for the correction of contractures of 
the axilhc is presented It recognizes the following 
prmapies 

t Excision of all scar tissue 

2 Transplantation of skm flaps from a dis- 
tance with maintenance of their blood supply 
through tubular flaps 

3 The nece&sit> of axotding xcrtical suture 
lines 

4 The replacement of the binding scars by 
normal skm and subcutaneous tissues 

5 The restoration of the contour of the 
axillaiy 
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RESECTION or THE RENAL PELVIS FOR HYDRONEPHROSIS 
ITS COMPLICATIONS AND RESULTS^ 

\\ ALTM \N WALTERS, M D , F VCS , KoatESTER \riv%E«;OT\ 

The Ata>o Cltnic 


P IONEER ^^ork m the plastic operations on 
the renal pelvis for h>dronephrosis was done 
by Trendelenburg, Kuster, and Fenger 
Kuster, m 1891, reported a method of securing 
drainage of a h) dronephrotic renal pelvis by sev- 
ering the ureter from its abnormal pelvic attach- 
ment and anastomosing it to the dependent por- 
tion of the pelvis He used the method in one 
case Fenger, m 1892, stated that he had per- 
formed the first successful plastic operation for 
the formation of valves which produced h>dro- 
nephrosis The patient was aged 28 >ears and had 
had sjmptoms of h> dronephrosis for 8 years 
Ba^j, in 1896, using Kuster's method, performed 
the first successful operation of this type m 
France This was followed by reports of success- 
ful operations b> Albanan, Tuffier, and Delbet 
Qumb>, in 1922, reported 3 cases of hydrone- 
phrosis in which he had performed plastic opera- 
tions, and m 1927, he reported 7 cases in which 
the ureter had been successfully transplanted to 
the dependent portion of the renal pelvis At that 
lime hope was expressed that postoperative tests 
of renal function and postoperative pyelograms of 
kidneys that had been operated on, would be 
made in other cases, to eliminate the possibility 
of silent renal atrophy This was done in a senes 
of cases reported by Walters and Braasch In 
this paper I shall describe the technique used m 
these cases and in other successful cases of resec- 
tion of by dronephrotic renal pelves and report on 
certam postoperative complications which have 
necessitated secondary nephrectomy 
A short review of the causes of ureteropelvic 
obstruction that produce hydronephrosis may ex- 
plain the reason for a choice of operative proce- 
dures In tn> experience, the causes consist for 
the most part of anomalous blood vessels, usually 
an artery and vein, which cross and change the 
angle of ureteropelvic drainage (Fig 1), with pos- 
sible interference of ureteral peristalsis by pulsa- 
tion, as suggested by Qumby Unless search is 
made for these vessels as they cross the urfiiero 
pelvic juncture, they are easily overlooked With 
these vessels, it is usually found that angulation 
of the ureter at the ureteropelvic juncture by re- 
nal pelvuc or penrenal pelvnc connective tissue has 
occurred which, wUh dilatation of the renal pelvis, 
produces ureteral compression (Fig 3) In some 

■Sibimtttd fbr pul)lt 


cases the absence of demonstrable obstruction m 
the presence of large hydronephrotic sacs suggests 
disturbances of neuromuscular control of the renal 
pelvis and upper part of the ureter 

ANOXtALOUS VESSELS 

If an anomalous vessel is compressing the ureter 
at the ureteropelvic juncture, thus changing its 
course and mterfenng with proper emptying of 
the pelvis, and if the additional blood supply is 
sufficient, I see no reason why the anomalous ves- 
sel should not be divided I have divided it suc- 
cessfully m several cases, one case was that of a 
woman with polycystic kidneys, reported else- 
where If, however, as a result of this typ^ of 
obstruction, the extrarenal pelvis is considerablv 
dilated, it is resected to withm i 5 centimeters of 
the renal substance, leaving the ureter attached to 
Its dependent portion Closure of this opening m 
the pelvis removes the hydronephrotic sac and 
changes the course of the ureter, and its opening 
becomes dependent In the cases in whidi this 
was done, nephropexy was also done to prevent 
further ureteral angulation In some cases tem- 
porary nephrostomy was done also, to relieve 
pressure on the suture Imes If for any reason 
there is a question of inadequate blood supply 
from the remaming vessels to the kidney, circula- 
tion in the anomalous vessels should not be ob- 
structed, particularly if the opposite kidney shows 
any abnormality of function Such obstruction 
existed m one of the cases m which there was a 
large hydronephrotic sac on both sides In such 
cases the dilated extrarenal pelvis is resected, or 
the ureter is reimplanted into the dependent por- 
tion of the pelvis away from the anomalous 
vessels 

WOVtATION ANJ> COitPRESSION OF THE URETER 
BV PERIPELVIC COVNECTIV^ TISSUE 

In several cases of hydronephrosis m which 
nephrectomy was necessary because the kidney 
was largely destroyed, compression angulation 
and obstruction of the ureteropeU ic juncture oc- 
curred as a result of a dense sheath of connective 
tissue This tissue apparently originates from 
thft tissue of the renal pehns its congenital nature 
issugg^ted by postmortem obsen alions m a child 
aged 17 days, whose death was the result of renal 

fxx* April »j *0^0 
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lift I \n<iniilous artery and \fin of iirRc »izc ciw'inj. 
and olistnictinc ureter at ureleropeNic juncture (arrow 
points to arier\ j ureter between arler) ami vein 

insutHcicnc^ tiusetl b) bilnleral hjdroncphrosij. 
which in turn wis due to such a connective tissue 
sheath Dnision of this sheath if the hv drone 
phrotic sac is small combined w ith resection of the 
renal pelvis if the sac is large, should l>c consid 
ered provided sufficient renal parenchv mi exists 
If there is doubt in this respect and if the opposite 
kidne> is normal nephrtctom> is the belter 
procedure 

ABSENCE OF MOSSTR VBLL OBSTRLCTIVI 
LLSIOVS 

Hydronephrosis, in the absence of ilcmonstrable 
obstructive lesions was present in ^ cases One 
case in particular is noteworthj The Ii> drone 
phrosis was bilateral, each pelvis Ind i capicit> 
of 150 to 17s cubic centimeters A large anom 
alous arterj and vein crossing the right ureter at 



Fii: » Ureter olKtniclul Iv penptlvicconnectne li«ue 
and l>y an oldileraied anomalous renal vessel 

the urctcropelvic juncture prcsumabl) was the 
ciusc of the obstruction whereas the left kidne}, 
ilso hjdroncphrolic, ind with the same cinacitj, 
dul not show demonstrable obstruction at the pel 
VIC juncture 1 he same operative procedure was 
cirried out on both sides, nnmcl), resection of 
the rem! jiclvis This wis followed bv equal!} 
good results, there was no longer retention in 
cither peh is 

RtSICTION OF TUI- ItVOROSt PHROTIC 
Rt S \L n L\ IS 

1 used this melhoil of opention m the first case 
in which there was no demonstrable cause for the 
olistruction *1110 dihted portion of the left hv 
dronephrotic pelvis wis excised fPig 3) and the 
ureter was severed from the pelvis and reimplant 
e<l into Its dependent portion (fig 4) Anasto- 
mosis wis made with three rows of chromic catgut 
and protection of the suture line with a portion 01 
pcnpelvic fat On the tenth da} after operation, 
stasis occurred with retention of a small amount 
of infected urine in the kidne} A ureteral cath 
cterwas inserted through thec}stoscope for pelvic 
drainage flig 5), following which satisfactor} 
convalescence occurred In the succeeding cases. 
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It seemed advisable to develop a method bj which 
the hj dronephrotic portion of the pelvis might bt 
excised without entirely severing the ureter from 
It, in the hope that pelvic stasis w ould be prevented 
Figure 6A shows the h> dronephrotic pelvis being 
separated from the blood v essels of the renal ped 
icle Figure 6C shows the pelvis excised to within 
I centimeter of the renal parenchj ma , this changes 
the course of the ureter from a lateral insertion 
to a dependent one Figure 6D show s the opening 
of the pelvis closed with chromic catgut m a man- 
ner similar to that described 

In the 3 last cases in which operation was 
performed, temporarj nephrostomj has been 
found to be advantageous in that it removes ten- 
sion from the anastomosis An additional ureteral 
catheter is inserted, extending through the cortex 
and into the ureter It serves as a scaffolding 
and a splint to promote healing without obstruc- 
tion at the ureteropelvic juncture 

REIMPLANTATION OF URETER INTO DEPENDENT 
PORTION OP THE RENAL PELVIS fkUSTER QUINB\) 

Kuster and Quinbj beheve that removal of the 
ureter from its lateral attachment to the h> dro- 
nephrotic renal pelvis and its reinsertion by suture 
to the dependent portion of the pelvis avva> from 
these anomalous vessels is indicated if the anom- 
alous vessels crossing the ureteropelvic juncture 
are of such size and importance that their division 
and ligation seem inadvisable Such a method 
was used successfully in one case (Figs 7A and 
B) Inasmuch as the technique for this opera- 




f-jg j Resection 0/ h> dronephrotic renal pelvis 

lion has been fully portrayed by them it will 
not be repeated here 

COMPLICATIONS 

Anticipated postoperative comphcations seem 
to center around (i) leakage of urine at the point 
of anastomosis with perirenal accumulation, (2) 
retention of urine in the kidnev, leading to pyelo- 
nephritis or cortical abscesses m the kidney, and 
(3) ureteral obstruction at or below the pelvic m- 
asion with a persisting urinary fistula from the 
pelvic anastomosis 




Pig 4 Resection of hjdronephrotic renal pelvis, reimplantation of ureter into 
dependent portion of peh is 
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7'ig j Temperature chart showins effect ol unnar) accumulation in renal pelvis 
and Its removal 


Accumulation of urin« about the kidne> in one 
case necessitated reopening of the incision and 
drainage of the penrenal space ApproTimatel> 
700 to 800 cubic centimeters of infected unne nas 
e\ acuated A studj of the function of this kidney 
and a pvelogram made 3 weeks later, showed a 
practicallj normal kidnej from which unne was 
being excreted m normal quantit> and discharged 
into the bladder through the ureter The func 
tion of this kidnej was better than that of the 
other kidne> , the excretion of indigocarroine was 
graded 2 (Fig 8) When the patient was allowed 
to return home a weeks later, the incision had 
practicallj healed and drainage of unne had 
ceased 

RETENTIOV OF URINE IN THE PEUVIS OF 
THE RIDVEY 

In the first case in which operation was per 
formed, retention of urine in the kidnej mani- 
fested Itself by cessation of drainage from the 
incision chills and fever, on the tenth daj after 
operation A ureteral catheter inserted into the 
pelvis of the kidney withdrew 5 to 10 cubic cen 
timeters of turbid unne The fever subsided and 
the patient’s recovery, although slow, was satis 
factory (Fig 5) This patient has recently begun 
to ha\e trouble in the opposite kidnej, and explo 
ration of this kidney will probablj be necessarj 
at some future time In the case in which the 
K-USter Quinby technique was used, e'ldence of 
retention of the unne m the pelvis again mam 
fested itself by fever The retention was leheved 
and reaccumulation was prevented by allowing 
an indwelling ureteral catheter, which was insert 
ed through the cystoscope, to remain in place 


The catheter was kept open by frequent imga 
tion The associated pjelonephntis was complete 
Ij controlled b> intravenous mjections of neo- 
salvarsan This patient’s progress subsequent to 
operation has been excellent, urine is no longer 
retained in the pelvis of that kidnej (Fig 4) and 
hi> general condition for more than 7 months has 
been excellent In another case m which the gen 
eral condition did not permit pjelographic studj 
following resection of the renal pelvis, unne was 
seen to dram from the kidney which had been 
operated on through the ureter into the bladder 
on cystoscopic examination Nevertheless, at 
times, the patient showed evidence of the pres 
enceof pjelonephnUs, characterized bj chills and 
fever Finally, it was necessarj to remove the 
kidney m spite of what appeared to be adequate 
drainage Pathological examination of the re 
moved organ showed difluse pjelonephntis and 
small cortical abscesses 

OCCLUSION OF TIIL URETER WITH PERSISTING 
URIN \RY FISTULA 

In another case it was necessarj to remove the 
kidney secondarily to resection of the hj drone 
phrotic renal pelv is because of a persisting urinarj 
fistula, apparentlj caused bj postoperative pen 
renal and ureteral infection occluding the latter 
At the time of operation, it was noted that the sac 
was large, containing approxuwatelj 350 cubic 
centimeters of unne, and that the parenchyma of 
the kidnej was half the normal size The kidnej 
wai removed 50 dajs after the plastic operation, 
It weighed only 67 grams The decision to attempt 
resection of the renal pelvis rather than nephrec 
tomj probably was unwise because of the extreme 
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i-ig 6 Resection of hydronephroUc renal pelvis allowing ureter to remain attached 


degree of hydronephrosis and the reduction in the 
size of the renal parench>ma 

SUMMARY 

In II casesi of hvdronephrosib, resection of the 
renal pelvis v,as performed In 8 cases (9 resec- 
tions) the results of operation v-ere excellent In 
4 of these cases hydronephrosis was bilateral, 
"ind the renal pelvis was large and infected Bi 
lateral resection was done in one case, with an 
intertal of 3 months between operations, with 
excellent results Practically 2 years have elapse I 
since these operations, and the patient has been 
compIeteK relieved of all symptoms of renal re- 
tention or obstruction This is probably the first 
successful case m which resection of bilateral in- 
fected hydronephroUc kidneys has been reported 


In 3 additional cases of bilateral hvdronephrosis 
successful resection of one hy dronephrotic renal 
pelvis has been performed Three months will 
elapse before the other renal pelvis is resected 
Cases of hydronephrosis in which successful re- 
sults followed division of anomalous blood vessels, 
or connective tissue sheaths, are not included in 
this senes of pelvic resections 
Three cases m which resection of the renal pel- 
vis was performed required sei ondary nephrec- 
tomy due to (i) persistent unnary fistula from oc- 
clusion of the ureter by postoperauv e infection 
around the ureter, and (2) pyelonephritis with 
cortical abscesses in 2 cases m which urme was 
being transmitted successfully from the resected 
renal pelvis to the bladder through the ureter 
Complete recovery follow ed nephrectomy 
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Fig 7 A Pre operative pyelogram B po$toperati%« 
pyelograms KusterQuinby method used ot reimptanta 
tion of ureter into dependent portion of renal pelvis 

When postoperative stasis occurred m the renal 
pelvis It was successfuUj relieved by the mlro 
duction of an indwelling ureteral catheter through 
the cystoscope, where it was retained as long as 
the retention persisted In spite of leakage of 
urine from the anastomosis with perirenal accu 
mulation, results ma> be satisfactor> provided 
drainage is sufficient 

CONCLUSIONS 

1 Resection of the hjdronephrotic renal pelvis 
IS an operative procedure worthy of consideration 
if there is sufficient normal renal parenchyma and 
if the function and condition of the opposite kid 
iie> IS not entirely satisfactory 

2 Bilateral resection of bilateral hydronephrotic 
kidney, as was done m a case in this senes, may 
be followed by excellent results The postop 
erative complications, such as temporary accu 
mulation of urine within the renal pelvis imme 
diately subsequent to operation, leakage of unne 
from the pelvic anastomosis, and py elonephntis if 
adequately controlled may notcompromisetheend 
result of the operation of renal pelvic resection 
Yet, if response does not occur, nephrectomy 



Fig 8 Pyelogram following resection of renal pelvis mth 
unnary leakage from anastomosis necessitating drainage 


may become necessary and should not be too long 
delayed provided the opposite kidnev is normal 
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TRANSPLANTATION OF THE HEAD AND SHAFT OF THE FIBULA TO 
THE HUMERUS 


MOSES BF HRCND, A M , M D , F A C S , PtiiLADLLraiA 


T he only other case of transplantation of the 
head and shaft of the fibula to the humerus 
that I kno^^ of is the one reported by P G 
SI lilern ' In Skillern’s case the humerus was 
remo\ed for sarcoma and the head and shaft of 
the fibula were used instead of the head and 
shaft of the humerus 

In the case discussed here wc were dealing with 
non union of a comminuted fracture of the 
humerus followed b> a low grade type of osleo 
mjehtis due no doubt to the various kinds of 
material used to hold the fracture in place to 
assist m the union of the two fragments of the 
humerus We encountered considerable difficulty 
m keeping the fragments m apposition Numerous 
trials dl reduction w ere made but \\ ithout success 
Man> types of splints in addition to plaster casts 
were used but we could not keep the fractured 
ends together It required six open operations 
before we attained success The various steps 
will be given m full as i e relate the historj' of the 
patient Bneflt we used Parham bands on two 
occasions, a Sherman plate, a tibial bone graft, 
and finally the fibular graft The patient now 
has a good arm, the flail arm being replaced bv a 

■lotemat C!)c >9 o 


firm one — which is useful although the range of 
movement is somewhat reduced as compared with 
the normal There is also some radial nerve 
palsy which is mending slowly 

K T , aged 50 years was admitted to the Jewish Hos 
pital, February 25 and discharged Match 15, 1927 She 
had slipped on a rug at the top of the stairs and fell, sus- 
taming a fracture of the upper third of the left humerus 
(Fig i) Numerous trials at reduction were made but 
without success An open operation was performed 
March s A Parham band was used with the result that 
the ends were in fairly good position (Fig 2) No drain- 
age was used On rebniary 25, the radiologist reported 
“a comminuted fracture in\ oKing about 4 inches of the 
upper portion of the left humerus aod extending almost 
into the head of the bone ” 

Patient was again admitted M&y 24 ; 1927 and dis 
charged June 21, 1927 No union was present 3 months 
after the injury She had no pain but noticed that she 
could not use her atm The left hand was partiallv para 
tyzed The old sur was excised, many adhesions were 
separated and the humerus was exposed The band was 
removed and in its place a Sherman plate was inserted 
(Fig 3), and a plaster cast applied with the arm at an 
an^e of 4$ degrees Union did not take place after this 
operation It was nith great difScuUy that we persuaded 
the patient to submit again to operation 

She was admitted to the hospital the third tune on 
February 28, 1928, and was discharged March 13, 1928 
At this time the metal plate was remoted and the ends of 
the bone were still ununited They were fr^ened by 



I Retouched roentgenogram of fractun. imme Fig 3 Sherman plate which was used at the second 
diately after the accidi nt operation and the result after the cast had been remov ed 

Fig 2 Parham band in position Used m first and Drawn from roentgenographic plate 
fourth operations Retouched photograph 
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I ijt 4 Bone graft from nghl tibia The «h»tal portion \n mtenal of 4 month* followed liefore the fibular graft 
became lirmh united Non union of upper part of cnfl wa* u«ed 

Dravrn from \ raj (ilm ^|R 6 bhowing transplant of head andahaft of fibula 

Iig t Illustrates the removal of (he head an«{ ahafi lo the distal end of the humerus Drawn from \ raj film 

of the humerus on account of a low (trade ostcomjelitis \ moving picture of this operation was obtained 



hg , 


big 7 Regeneration of the fibula One jear after 
operation 

hig 8 Regeneration of tibia 2 vears after Mbee bone 
graft 


means of the Wbee saw and a hone graft taken Irom the 
right tibia was transfrrred to the arm (Fig 4} The graft 
was held in position with kangaroo gut raChologicat 
examination of a section of bone revealed considerable 
infiammaioo tissue surrounding portion* of the bone at 
the penpherj with the blood \e«*cls congested and 
fibrous ti<*ue cjstic at point* 

\fter this operation there was union of the fragments 
liut the patient diil not agree with me In a fit of anger she 
broke the graft near the proximal end of the fracture 
This loosened the graft in the proximal end of the bone 
the graft in the distil portion being firmlj united to it 
Thi* was the comiilion of allairs found when she entered 
the hospital for the fourth time on Maj jo iojS \n 
open operation was ngiin performed the old scar was 
excised the adhesions were scpiraled around the humerus 



li„ 9 The result i jeir after operation 
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and the >,raft was cleared of surroundinj, tissue The lower 
fragment of the broken graft was iirml> united the upper 
fragment was lifted out of the wound The ends of the 
fracture were again freshened Great difliculty was now 
encountered with the upper fragment as nothing would 
hold in the degenerated softened bone Bone pegs, bone 
screws and bones were tried but all to no a\ail Finally a 
Parham band was again applied so that the graft m the 
distal fragment would act as a splint to hold the upper 
fra„ment long enough to form callus But no union oc 
curred Patient was discharged on June 3 1928 

She was admitted for the fifth time November 15, 1928 
and was discharged November 27, 1928 She complained 
for the first time of pain in the left arm, and inability to 
mo\ e It She took the sun treatment all summer believing 
that this would help her to generate some callus The old 
scar was again excised and the humerus exposed This 
was found necrotic especiallj at the ends of the bone It 
was also found that the shaft of the humerus attached to 
the head was necrotic The portion including the head 
was excised at the shoulder joint Pathological report 
Specimen consists of the head of the humerus and a small 
portion of the shaft The articular surface appears normal 
The bone itself appears exceptionally thin It is partly 
transparent The medullarj cavit> is rough and its con 
tents are exceptionally friable Section shows the bone 
undergoing destruction Here and there are areas of 
round cell infiltration 

Although all preparations had been made to U!>e another 
massive tibial graR it was thought advisable to allow the 
mild mflanunatory condition to subside before attempting 
any kind of bone transplantation This was concurred m 
by Dr C F Nassau who was a spectator at the former 
operation and the next which happened to be the last 
(Fig S) 


The patient was admitted the ''ixth time March 20, 
1929, and was discharged April 3, 1929 Patient now 
complained of a flail arm The old ecar was excised and the 
arm was prepared for the fibular graft which I decided 
was the only logical method after the former operations 
The distal two thirds of the shaft of the humerus was found 
to be soft and decalcified It was necessary to remov e the 
shaft of the humerus to a point about 2 inches above the 
condyles The glenoid cavitj was cleaned to receive the 
head of the fibula 

An incision was then made along the lateral side of the 
left leg over the fibula A segment of fibula, equivalent in 
length to the missing portion of humerus was excised and 
transplanted to the left arm (Fig 6) The end of the shaft 
of the fibula was gently tapped into the medullary cavity 
of the humerus This made 1 perfect fit precluding the 
use of bone pegs or screws The head of the fibula was 
snugly secured m the glenoid cavity A few interrupted 
sutures of catgut in the deltoid muscle held the head of the 
bone in place The arm once more was restored in con 
tinuity A cast was applied with the arm at an angle of 
45 degrees N ray examination on April 2, 1929 made 
through the cast revealed a long piece of bone extending 
from iheshoulderjointdownward to about i 5 inches above 
the elbow joint This bone appeared to be in excellent 
alignment with the lower end of the humerus It 15 difficult 
to recognize any callus due to the irregularity of the shadow 
cast b> the plaster 

It IS non one year after the last operation which has 
been eminently successful The fibula is firmly entrenched 
m the shaft of the humerus (Fig 7) The head of the fibula 
moves freely in the glenoid cavity The arm can be moved 
at will m ail directions except that the arc of motion 13 not 
as great as formerly This may partly be due to fear of 
breaking the arm 
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INJURIES TO THE SEMILUNAR CARTILAGES OF THE KNEE JOINT* 

MELVIN S HENDERSON M D T “V C S Rochester Minvesoia 

Section on Orthopedic SargeiT The hfayo Clinic 

T he anatomical structure of the knee joint out of the vise like hold, because it is firmh 
IS of a more or less composite character, anchored at its periphery to the internal lateral 
although chieflj of the hinge type During ligament If the force continues, the cartilage 
action there is a constant change of surface con generall> rips m a longitudinal direction, remain 
tact for weight bearing between the femur and ing attached anteriorly and postenorl>, the loop 
tvbia not seen in true hinge joints, such as the thus formed slipping into the intercotid>loid notch 
elbow and the ankle In the final part of e^ten and producing the typical bucket handle fracture 

Sion there is a certain amount of outward rota described b> Morison This is the most common 
tion of the tibia on the femur and m full flexion t>pe of tear and it is not confined to the interna! 
a certain amount of inward rotation This de cartilage 1 have reported (7) 2 such tears of the 
parture from a true hinge like action that has a external cartilage encountered m 76 cases of 
broad surface contact is probably the chief cause bucket handle fractures Three other cases have 
of most of the derangements of the semilunar been observed since this report Fagge recently 
cartilages expressed the opinion, and I am inclined to agree 

Injury to the semilunar cartilage is the most with him, that most of the tears and injuries of 
common cause of derangements of the knee The the internal cartilage are primarily of this variety, 
internal and external semilunar cartilages occupy , and that further injury converts them into various 
respectively, the inner and the outer compart- other types Basing the classification on observa 
ments of the knee, resting on the internal and lions at operation, I would divide the various 
external tuberosities of the tibia They partially injuries to the internal semilunar cartilages into 
cover the articular surfaces of the tuberosities, four main types (Fig 1) 

and deepen the fossx for the reception of the i A tag like flap of varying sue which i» split 
condyles of the femur, the internal cartilage cov off from the anterior portion and hangs free with 
ers less of the tibial articular surface than does its base attached to the posterior mesial portion 
the external The latter is said to cover, occa of the anterior third (Fig 10) 

sionally, the entire surface of the external tuber 2 The same type of pedunculated flap mav 
ositv The two menisci are connected anteriorlv be seen in the middle third of the cartilage, some 
by the transverse ligament, and, although the m times doubled back on itself and pointed poster! 
ternal memscus is firmly attached to the internal orly (Fig 16) This is a difficult type to see at oper 
lateral ligament or capsule, the external cartilage ation, and one that may readily be missed Such a 
IS rather loosely bound to the capsule, but both flap may be worn into an ear shaped tag attached 
are quite firmly attached posteriorly to the inter by a rather small short pedicle When caught, it 

condvloid fossa The coronary ligaments bind the causes sharp, severe pain, but is usually released 
cartilages to the tibial head and are at the readily if the patient givesa vigorous kick or two, 
periphery , they are intimatelv associated with and swelling or disability does not follow I am 
the capsule and are of no importance surgically confident that many times these ear shaped tags 
The inner margins of the cartilages are free, mak- are overlooked at operation because they are 
ing It possible for small foreign bodies, such as rather deeply situated, and not easily seen In 
needles, to hide away under the memscus A fact this event, the cause of the attacks is attributed 
not generally realized is that the semilunar car to the more or less my thical fat tags that are 
tilages are partly fibrous, and are more prone to removed 

np or tear longitudinally m their substance than 3 The bucket handle or loop type of injury 
they are to fracture transversely, so that the term (Fig la), which has been mentioned causes the 
“torn cartilage” would in most instances be more most constant symptoms, and generally is readily 
apt than that of “fractured cartilage ” diagnosed 

The internal semilunar cartilage is more fre 4 A pedunculated flap, in the posterior thud 
quently injured than the external, owing to the of the cartilage, gives rise often to bizarre symp 
fact that if it IS caught between the internal con- toms It is generally impossible to see any thing 
dyle of the femur and the head of the tibia and of such a flap in this position, through an anterior 

the act of extension is continued, it cannot shp inasion, and it is not until the cartilage is removed 
‘SubmittcdforiiuUiutiDd JiDuar ]' }0 1930 
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or a posterolateral mcision is made to explore the 
posterior portion of the cartilage, that the lesion 
IS discovered (Tig id) 

Apparentl> , injur> to the semilunar cartilage 
IS not seen in the United States with anything 
like the frequenc> that it is encountered m Eng- 
land It has been m> experience, on visiting 
England, that it is not unusual to see two or three 
semilunar derangements listed on the da> ’s opera- 
tive schedule m certain of the larger chmcs, most 
of the patients being miners, football plajers or 
rugby players The greater number of such de 
rangements, there, as compared to those occur- 
ring m America, may be explained by the fact 
that in America the population as a whole does 
not participate m the more active sports to the 
extent that the people of the British Isles do, and 
that coal miners here work in seams of greater 
height, permitting erect posture, instead of a 
cramped position w ith the knees partially flexed, 
so favorable to injury to a semilunar cartilage 
The injury is always produced by indirect trauma, 
but not necessarily while the patient is engaged 
m an active pursuit, or while he is standing I 
can recall one patient who had locking of the 
knees caused by typical bucket handle type of 
fracture of both internal semilunar cartilages at 
different times a few years apart, while he was 
in bed The primary locking occurred m one knee 
when he was turning over m bed preparatory to 
arising, it occurred in the other knee in his sleep, 
and he was awakened by the pain In several 
other cases, the attack occurred during the act of 
swinging around a newel post at the foot of a 
flight of stairs However, the majority of injuries 
came about while the patient was playing some 
game or performing some task entailing consider- 
able strain on the knee joint According to our 
senes of 256 cases, as would be expected, there is 
a preponderance of persons m early' adult life, 
w ith males predominating 4 i (tabulation) 

Most information on the subject of injury to 
semilunar cartilages has been gleaned from the 
British literature However, of recent years, in- 
creased interest has been evidenced in the United 
States by various contributors (2, 3, 13, 15, 16, 
17) A review of cases at The May o Chmc was 
undertaken m order to correlate the expencnce 
during a number of y ears As so often happens 
when cases come to one’s attention rather spo- 
radically, the continuity of clinical observations 
IS interrupted and a review is necessary properly 
to evaluate the clinical signs My chief reason 
for the review was that I found that joints were 
being opened occasionally , and it seemed to me 
too often, m cases m which the patients gave good 




Fig 1 Common types of fracture of internal semilunar 
cartilage 


clinical histones of mjunes to the semilunar car- 
tilages, but who presented operative data that 
were put down as negative or insufficient to ac- 
count for the symptoms An expenence of this 
kmd is exasperating, to say the least The oppor- 
tunity for free and easy exploration of the cavitv 
of the knee joint is by no means parallel with 
the opportunity to explore the abdominal cavnty 
It IS clearly evident, therefore, that an exact 
diagnosis is most desirable m operating on the 
knee jomt I reviewed, with much interest, the 
records of 256 patients, from whom 261 cartilages 
bad been removed Five patients had had more 
than one cartikge excised Many of the patients 
had been seen a considerable time after the opera- 
tion and the outcome had been defeitely ascer- 
tained The end-results concerning the others had 
been determined either by correspondence with 
the family physician or with the patients them- 
selves The results are known in 238 (94 per 
cent) of the 256 patients 

SYMPTOMS 

The symptoms m these cases are chiefly sub- 
jective, therefore, m industrial compensation 
cases one must be on one’s guard The patient’s 
account of the actual happenings at the time of 
the original injury is often fogged, either because 
of the rapidity with which the various factors 
causing the injury occurred or because of lack of 
observation Much interesting information ma\ 
be obtained during the study of a group of his 
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tones of this kind i\hich cannot be readil> tabu 
lated, and the gleaner of such information must 
present m more or less arbitrary fashion the meat 
of his obser\ations In m> grouping of cases, 
those called t>pical were those in v.hich the pn 
mary injury to one of the cartilages occurred 
during more than usual acti\ntj , and it nas char- 
acterized b> pain in the knee, coming on sud 
denlj , accompanied bj immediate disabtbt> with 
inabiht> to extend the knee (locking), and fol 
lowed by swelling Usually there ensued irregular 
attacks with greater or less effusion in the joint, 
complete return to normal occurring between the 
attacks The exceptions, wherein normal function 
between attacks was not attained, were in most 
instances those cases of bucket handle fracture 
because, after the locking the loop faded to slip 
back from the intercondylar notch and extension 
could not be completed, although all other signs, 
such as pain, soreness, and swelling, subsided In 
the typical cases, the manner of production was 
also considered the knee partialK flexed, the foot 
everted, and the strain clearly on the internal 
lateral ligament Of 334 patients with deranK 
ments of the internal semilunar cartilage, 179 (76 
per cent) gave typical histones Of 22 patients 
with derangements of external cartilages, 14 
per cent) gave typical histones More will be 
said of injuries to the external cartilage later in 
the paper In comparatively few cases was there 
an opportunity to see the patient at the time of 
the onginal injury The average length of lime 
elapsing from the time of onset until operation 
was j 76 vears, the extremes varied from a few 
weeks to many vears 

DIAGNOSIS 

The diagnosis is not always easv Kleinberg 
suggested the use of oxv gen inflation and roenl 
genological examination, since it is possible to 
outhne the menisci by such means kreuMihcr 
has suggested the use of an instrument similar 
to the cy stoscope, which he called the arlhroscope, 
but he did not report on its use The roentgen 
ray, unless oxygen inflation is employed, is use 
less, the meniscus does not cast a shadow, except 
m rare instances in which calcification has par 
tially occurred I have not used the oxygen 
inflation method and cannot, therefore speak of 
its value 

The main points to be considered in the dug 
Hosts are (i) injury to the knee generally mdirect 
and sustained usually during some acliv e pursuit 
and (2) recurrent attacks with intervals of com 
plete freedom both subjectively and objectively 
The attacks are characterized by pain, disability. 


swelling, lack of complete extension, a feeling of 
something amiss m the joint, and usually some 
tenderness (if the injury is to the internal car 
tilage) over the anterior border of the internal 
lateral ligament at the joint line In cases in 
which the external cartilage is the seat of the 
injury, the pain and tenderness are usually re 
ferred to the outer side 

The pam accompanying the injury is sudden 
and may be excruciating, completely disabling the 
patient Rarely is it definilelv localized, but the 
patient will usually state that it is m the anterior 
part of the joint and mostly on the inner side 
When the external cartilage is at fault, the pain, 
as has been mentioned, is referred to the outer 
side of the knee and often posteriorlv as well 
Because of lack of any large scries of cases of 
injury to the external cartilage, however, definite 
data are not afforded In this scries there were 
22 injuries (roughly 8 6 per cent of the total) or 
I injury of the external cartilage to 12 injuries 
of the internal cartilage As the attacks recur 
and increase m frequency, the pam may not be 
so severe Pam was present m all the cases in 
this senes 

The swelling which comes on immediately after 
the attack is due to svnonal effusion and is 
probabH protective in character Occasionally, 
himorrhage into the joint is encountered, but it 
IS rarely of any significance Periarticular thick 
ening is not present, except that which occasion 
ally IS felt along the attachment of the internal 
semilunar cartilage to the capsule at the site of 
the injury As the attacks become more frequent, 
the subsequent effusion is less in quantity and 
disappears more quickh Swelhng was mentioned 
m 224 (87 per cent) of the cases 

Inability completely to extend the knee was 
noted in lor (39 per cent) of the cases at the 
lime of examination In most of these a bucket 
handle fracture was present with the loop caught 
in the intercondylar notch 

In the 234 cases of injury to the internal semi 
lunar cartilage it was recorded m 181 that the 
injury occurred in flexion, but in 1 1 cases the pa 
tient staled that the injury was sustained with 
the knee in the extended position I am inclined 
to believe that the latter is too high an incidence 
and that closer questioning might have cut down 
this number considerably In the remainder of 
the cases the records with regird to the injuries 
were indefinite Localized tenderness is iisuaih 
present over the anterior attachment of the inter 
nal semilunar cartilage if a tear of the bucket 
handle type is present, and particularh if the loop 
is caught and held in the intercondvlar notch 
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In chrome cises of this t>pe, when the swellmg 
has all disappeared and lack of extension is still 
persistent, palpation of the triangular area bound 
b> the margin of the internal condj !e, the tuber- 
osit> of the tibn, and the patellar ligament, will 
often disclose thickening Although the patient 
ma> be aware of a feeling of msecuntj m the 
knee, lack of extension maj be appreciated b> 
the patient onl> when he js told to stand erect 
with the feet e\en, and force back both knees 
into complete extension It can then be readd> 
seen that the affected knee does not go back as 
far as the normal one A distinct localized swell 
mg, often fluctuating, maj be a cyst of one of 
the semilunar cartilages These are said to be 
more common m the external cartilages Allison 
and 0 Connor published reports of 3 cases 
Phemister has also written concerning them In 
this series one external cartilage was removed on 
account of a cjstic condition I have seen a num 
her of other cases m which the slight s>mptoms 
did not seem to warrant surgical intervention 
Habitual or recurring dislocation, throwing the 
knee out, catching, and locking are all terms used 
b> the patient m describing the recurrent attacks 
The number of lockings will \ar> from a few to 
a hundred or more No doubt in strong vigorous 
men, particularly athletes, u is possible for the 
violent destructive action of the oft repeated force 
to so fragment the semilunar cartilages that the 
offending tag or portion causing the locking is 
disintegrated and ultimateli absorbed 
The differential diagnosis ma> be difficult m 
certain cases in which the historj is not ijpicaf 
Man> patients complain of a mild catching sen- 
sation m the front part of the knee referred to 
the inner side Fisher stated the belief that the 
tag like prolongation of the infrapatellar fat pad 
IS responsible for manv of these, and advised 
manipulation followed b> reeducation of the 
quadriceps muscle I hav e had no experience w jth 
this tjpe of case, but it is probable that Tnan> 
useless explorations have been done on account 
of these indefinite s>mptoms The various tjpes 
of arthritis, specific and non specific, ma> be dif 
ficult of differentiation In arthritis there is often 
more than one joint involved and there js also 
periarticular thickening, and Us presence m a 
suspected case should be sufficient to put the 
surgeon on his guard Loose osttocarlilaginous 
Imdiea produce locking that is more transient m 
character, appreciable swelling rartlv follows and 
roerugenogr ims w il! disclose the offending bodies 
A knee joint should not be opened until a satis 
factory roentgenogram has been made, unl«s 
circumstances do not permit such a procedure 


Ihirij in the course of osteochondritis dissecans, 
especially if it occurs at adolescence before the 
Ime of demarcation or cleavage of the body is 
established and the area is really loosened so that 
it will show m the roentgenogram, the patient 
complains of a feeling of instability or insecurity 
m the knee Carefully taken anteroposterior 
roentgenograms with slight flexion of the knee, 
and lateral roentgenograms, will often show a 
suspicious looking area on the internal condy le 
proximal to the insertion of the posterior crucial 
ligament Sir Robert Jones and Sir Arbuthnot 
Lane, ago, called attention to the fact that 
tuberculosis of the knee seemed to occur in some 
coses m which s> mptoms suggesting injury to the 
cartilage had been present I am mclmed to be 
heve that the swollen, congested synovial mem 
branc, the result of arthritis, may have caused 
sv mptoms akm to mechanical derangement I 
have never known tuberculosis to occur in a knee 
m which a definite lesion, such as a fractured 
cartilage, was found 

SURGICAL PROCLDURIS 

If repeated locking has occurred, or if the com 
plaint cannot be relieved m primary cases by 
manipulation, and the condition is causing in- 
convenience to the patient, other things being 
equal, there is no reason for withholding the bene 
fits of operation, and the offending meniscus 
should be removed General an'esthesia is favored 
m The Mayo Climc and is commonly used, but 
the operation can be earned out under local an- 
aisthesia by the infiltration method about the knee 
or a combined caudal and spinal injection The 
latter has the advantage over the infiltration 
method as it permits the use of the tourniquet 

The patient should be placed on the operating 
table so that the bend of the foot piece of the 
table comes directly under the knee Previous 
preparation is not necessary , other than a general 
bath and shavang of the affected knee Benzine 
and iodine are applied with the leg elevated, and 
the skin is cleaned The knee is held in the flexed 
and m the extended positions so that the w rmkies 
in the skm will be cleaned Too vigorous prep 
oration by scrubbing and poulticing mav readily 
irritate the skm A tourniquet is applied to the 
middle of the thigh, and the draping is earned so 
that the covering of the leg and foot is sterile 
The foot of the table is dropped and the leg falls 
with it The operator sits on a stool high enough 
so tho-t he ma\ hold the foot between his own 
knees, that are draped with a sterile sheet Ihis 
enables him to evert and invert the leg at wiU 
and still use both bands 
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Fig i a Bucket handle (racture of the internal semilunar cartilage showing its 
relationship to the head of the tiba and the cond>le of the femur, periosteal elevator 
lifting up the cartilage b diagrammatic representation of position assumed by bucket 
handle fracture on the head of the tibia t, Martin forceps grasping the cartilage d 
knife cutting anterior attachment 

\ Straight incision is made about i 5 or 2 centi 
meters to the inner side of the patellar tendon, 
starting at about the level of the middle of the 
patella and extending downward to just below 
the level of the head of the tibia Such an incision 
IS far enough back to be convenient and still not 
injure that portion of the capsule known as the 
internal lateral ligament 
Galeazzi has called attention to the frequency 
with which mjurj to the crucial ligament is asso 
ciated with injurj to the semilunar cartilage I 
am inclined to believe that tn cases m which in 
stability of the knee follows operation, the crucial 
ligaments have been injured at the time of the 
accident in a large percentage of cases and that too 
often the mstabilitj is attributed to injury to the 
internal lateral ligament at the time of operation 
Although I question the importance of the internal 
lateral ligament in this rfile, I do not mean to 
infer that the ligament should be roughly handled 


or severed The nearer the incision is made to 
the juncture of the anterior with the middle third 
of the cartilage, the better the opportunity to 
examine and remove the internal mem«cus By 
careful maneuvering and manipulation of the in 
temal cartilage after it is loosened in front (Fig 
2) practically the entire cartilage can be removed 
through a small antero internal incision (Fig 3) 
If a definite lesion cannot be found in the portion 
that has been removed but the symptoms have 
been definite, the posterior portion of the cartilage 
should be removed through a postero internal in 
asion Care should be taken m separating the 
cartilage from the internal capsule not to cut into 
the substance of the capsule, or its function as 
an internal lateral ligament will be interfered 
with It IS best to leave a little of the cartilap 
ittached, cutting through the substance of the 
meniscus itself just at the periphery , a knife de 
signed by Frieberg is of assistance and the v arious 
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Fig j a, Meniscus pulled fomard in the intercondvlar notch, and the postenor 
estremit> being dmded ivith Fneberg s knife, 6, the wound sutured m lasers 


t>pes of scissors and snares used for certain nasal 
operations often facilitate the removal 
The wound should be closed after the t>ing of 
an> \essels that can be seen m the periarticular 
structures, and the tourniquet is removed after 
a cotton dressing has been applied and firmK held 
b> a bandage Either a plaster cast or a poste- 
nor splint IS put on and left for about 5 days, 
but It must be remembered that prolonged fuca 
tion prolongs convalescence On its removal, the 
patient is encouraged to move the knee In 8 
da\s the stitches are removed and walking is en 
couraged, the contra-mdication being too much 
effusion Rarely is it necessary to perform aspi 
ration, some effusion is to be expected Physio 
therapy as a postoperative procedure n> not ear- 
ned out as a routine m the clinic, since it rarelv 
appears to be necessary for the patients are 
usually young and vigorous, and full function is 
quickU regained 

When a fracture is found m a meniscus, there 
can be no doubt about the necessity of removing 
It If the fracture or tear is m the anterior three 
fifths of the cartilage, one is justified m being 
satisfied with the removal of that portion, but if 
the tear is m the back part it is not suiBaent 
and the entire cartilage should be removed 

If a lesion is not found m the meniscus, but 
the symptoms have been definite, there being no 
doubt about the lockings and the pam referred 
to the inner side of the knee, it is best to remove 
the cartilage In a number of instances, such a 
procedure has been proved to be justifiable by 
the finding ot a pedunculated flap which could 
not possibly be seen through an anterior incision 
Blind work and too vigorous or ill directed work 
from m front m the effort to loosen completeh 
an internal cartilage with a bucket handle frac- 


ture lying m the intercondylar notch mav result 
m severing one of the crucial ligaments In a 
considerable number of cases in which attacks of 
locking had occurred for many years, it was a 
satisfaction to note, on the pre-operative record, 
that considerable laxitv of the joint was present, 
for although the attacks of locking were relieved 
after removal of the meniscus the laxity per- 
sisted Undoubtedly, many patients who report 
dissatisfaction following removal of a cartilage due 
toala’ckneehavesuchaconditionbeforcoperation, 
but all attention being focused on the cartilage, 
no attention is paid to it and so no record is made 
of the instability The disability must be consider 
able to warrant any of the procedures recom 
mended for reconstruction of the crucial ligaments 

PESULTS 

ResuUi for all cases As I have stated 238 of 
the 256 patients (94 per cent) have been traced 
One hundred eighty-three (77 per cent) are re- 
lieved of all trouble, 34 (14 per cent) are improved, 
and 31 (9 per cent) are not improved, thus, gi 
per cent were cured or markedly improved The 
9 per cent of patients not improved are confined 
to the border line group in \ hich the complaint 
IS sufficient to v arrant surgical procedures, and 
although the clinical diagnosis was by no means 
clear-cut, it was thought best, m view of the 
safety of modern surgical procedures, to explore 
the knee There have been no fatalities m the 
serres, and no infection more serious than a Jow- 
grade skin infection m a few of the cases It must 
never be lost sight of that infection is a possible 
nsl, and the question so often asked by the pa- 
tient advased to have an operation on the knee 
as to whether or not the letung out of the “joint 
water” will or will not result m a stiff knee bears 
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testimony that the lingering illness and often 
amputation or death that follo^v infection of the 
cavity of the knee joint has been indelibly tm 
pressed on the mind of the laity The knee joint 
should be opened with the same rigid attention 
to technique that should be employed m any 
major surgical procedure, less care certainly can 
not be countenanced Knee joints should not be 
opened in offices and homes 
Results for cases tn uinch pathological change uas 
not demonstrable In the series of cases under con 
sideration there were 42 cases in which at the 
time of operation, the operate e note stated that 
the lesion present was not sufTicient to account 
for the patient’s svmploms, hut that because of 
the definite subjectiie symptoms the meniscus 
was removed These cases are most interesting 
Seven patients, 6 with lesions of the internal 
cartilage and i with a lesion of the external car 
tilage were not traced thus 35 patients were 
traced Thirteen (37 per cent) were cured, 8 (23 
per cent) were improved, and 14 (40 per cent) 
were not improved It is my hope that with the 
advantage of more experience in diagnosis this 
group will be smaller from now on It is clear, 
however that m spite of the absence of a de 
monstrable fracture or tear in the cartilage, cure 
does result in more than a third of the cases com 
prising this group that have been designated as 
without sufficient evidence of a lesion to account 
for the svmptoms It is justifiable I believe, to 
deduce from these data that some cases present 
definite svmptoms of derangement, m which the 
condition IS probably merely hypermobility of the 


\n accurate diagnosis is essential before opera 
tion IS performed on the knee joint because a free 
and satisfactorv exploration of the cavity of the 
knee cannot be carried out The results of this 
type of surgery are good Seventy seven percent 
of the patients operated on recovered completely 
and were free of all trouble Injury to the crucial 
ligaments sustained at the original injury miv 
give a certain amount of permanent laxness to 
the joint that should m no way be attributed to 
the results of operative procedures on the menisci 
The cures following removal of the external semi 
lunar cartilage did not quite equal those obtained 
by removal of the internal cartilage The per 
centage of cures is reduced by the inclusion m 
the group of cases in which a definite lesion was 
not found at operation, in this group there were 
onlv 37 per cent of cures 


AGE VND SE\ INCIDENCE* 


'se ye*'* Pitient 

10 to 19 27 

JOtoJ9 116 

30 to 39 615 

40 to 49 37 

50t0S9 9 

60 to 69 I 


•There »ere i!j mtler eml ij femjles >ig patients (?« per cent) 
were beliceen the acei n< >o and so 

The most common fracture or tear found was 
the bucket handle or loop type, 86 in the internal 
cartilage and s in the external cartilage, these 
fractures constituted more than a third of the 
series This occurrence is higher than is found in 
most published statistics In 78 per cent of the 
scries, a fracture or a tear, or h distinctly loose 
cartilage was present 
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T he residual paraijses of anterior pohomj 
elitis are as a rule erratic m distnbution 
and not uncominonU an isolated paral> 5 js 
of a single muscle ma\ be observed A single 
isolated paral>sis of the uhiaUs anticus muscle 
aith resulting talipes valgus deformity occurs 
relativeli frequently Panljsis of the gluteus 
medius muscle is often associated with other 
paral> ses but it is unusual to observe disabilitj of 
locomotion resulting from paralysis of this muscle 
only This condition has been noted but once in 
our chmc during the past 5 years, during which 
time more than 600 patients with residual paraly- 
ses of anterior poliomyelitis have been studied 
Paraly sis of the gluteus raedius muscle associated 
with other paralyses often results in a deformity 
and disability which must be considered minor as 
compared with the deformities and disturbance of 
function from the associated paralyses A para 
ly tic spme, knee, or foot as a rule demand treat- 
ment in preference to the deformity resulting 
from paraly sis of the glu tens medius An isolated 
paralysis of the gluteus medius muscle however, 
results m a relatively more important disturbance 
of locomotion and, as is demonstrated m the case 
reported m this paper, the resulting disability 
may be greatU improved by surgical treatment 
The origin of the gluteus medius is from the 
lateral surface of the ilium between the ihac crest 
and posterior gluteal line above and the anlenor 
gluteal hne below It also anses from the gluteal 
aponeurosis covering its outer surface The fibers 
converge to a strong flattened tendon which is 
inserted into the lateral surface of the greater 
trochanter The muscle is partly coveted by the 
gluteus maximus muscle and conceals the gluteus 
minimus muscle It receives its innervation 
through the superior gluteal nerve from the sacral 
plexus (fourth and fifth lumbar and first sacral) 
The gluteus medius is the chief abductor of the 
hip and is of special importance m supporting 
and balancing the pelvis w hen the patient stamfe on 
one foot When a normal individual stands on one 
foot and flexes the opposite thigh on the abdomen 
the jielvis remains either un a horizontal plane or 
IS slightly elevated on the side on w hich the knee 
isllexulfhig i) But if the integrity of the^leus 
medius is impaired and cannot successfully oppose 
the force of gravitation, then the equilibrium of 
the pelvis is lost and the pelvis will drop on the 


side on which the knee is flexed (Fig 2) The 
dropping of the pelv is on the affected side w hen 
one stands, can be observ ed b\ noting the relativ e 
levels of the buttocks This observation is known 
as Trendelenburg’s sign and occurs when the 
function of the gluteus medms is impaired, and 
in cases m which the mechanics of the hip joint 
are deranged as in congenital dislocation of the 
hip, ankylosis of the hip m adduction, sciatic 
scoliosis, and coxa vara Impairment of the glu- 
teus medius muscle function, either by paralysis 
ot loss of the fulcrum on which it acts (Fig 3) 
with resulting loss of stabihtv and dropping of 
the pelvis, alters the center of gravitv of the bodv 
in relation to the base of support In order to 
maintain balance and equilibrium when stand 
ing on the affected side, the patient roust list the 
trunk toward the affected side m order to have 
the center of grav ily fall ov er the center of the 
base of support (Fig 7) The list toward the 
affected side is repeated w ah each step and the 
patient walks with a “gluteal gait ’’ 

The “gluteal gait” is also observed in con 
genital dislocation of the hip Following reduc 
tion of a congenitally dislocated hip the distance 
between origin and insertion of the gluteus medius 
muscle is returned to normal The muscular 
function IS re established and with the femoral 
head within the acetabulum there is a firm ful 
crum on which the gluteus medius can effectively 
balance the pelvas and successfully oppose gravi 
talion The dropping of the pelvis and the 
“gluteal gait” gradually disappear after the child 
becomes ambulatory following the reduction and 
restora.tvon of the roecharocs of the hip joint 
Spontaneous dislocation of the hip occasionally 
complicates paralysis of the muscles controlling 
the hip jomt (Fig 5) The mechanism of the pro 
duction of spontaneous dislocation of the hip 
joint IS a derangement of the normal action of the 
muscles surrounding the hip joint The derange 
meat may result from the residual paralyses of 
anterior poliomyelitis affecting the muscles of the 
hip joint controlling abduction (gluteus medius) 
and extension (gluteus maximum) The norma! 
unopposed flexors and adductors undergo con 
iractureand the involved extremitv is held in llit 
position of instability (flexion, and adduction) 
which results m dislocation The case here re 
ported presented a paralytic subluxation of the 
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Fig 1 BaUoeing the pelvis when standing on one et 
tremity depends on a hm fulenim provided by the femoral 
head within the acetabulum and normal function of the 
bluteus medius muscle 

Fig a Impairment of gluteus medius function results 
in dropping of the pelvis when patient stands on theaffectcil 
extremity since the gluteus medius mu*cle cannot success 
fully oppose the force of gravitation 

femora! head however on!} the abductor (gluteus 
medius) was paraljzed It ma> be assumed that 
the gluteus maximus was partiall> paralyzed at 
the onset with subsequent restoration of function 
or that contractures of the adductor muscles re 
suited m a flexion adduction deformity Sub 
luxation of the femoral head results m dropping 
of the pelvis on the unaffected side w hen patient 
stands on the affected side, since the firm ful 
crum on which the gluteus medius acts is lost 
The local paralyses about the hip joint are as a 
rule associated with paralyses disturbing stability 
and mobility of the knee and foot, also abdominal 
paralyses with resulting spinal curvature and par 
alyses of the muscles of the upper extremity may 
be present The associated deformities may be 
more serious lesions than the subluxation of the 
hip making the campaign of treatment a com 
plicated problem in certain cases 



Fig 3 Impairment of function of the gluteus mediui 
muscle, either by paralysis or loss of the fulcrum on which 
It acts results in a dropping of the pelvis when patient 
stands on the a0ected siae 

Fig 4 Bony ankylosis of the hip joint in the optimum 
position for function slabilues the pelvis in relation to ^e 
extremity and prevents dropping of the pelvis and a list 
of the trunk when patient stands on the involved extrem 
ily 

Since the “gluteal gait" m our patient was 
secondary to the dropping of the pelvis and a 
shifting of the center of gravity , it was clear that 
any attempt to improve the gait must neces 
sardy re establish the stability of the pelns w 
relation to the affected extremity It was thought 
that fusion of the hip joint in the optimum posi 
tion for anky losis w ould gam the desired stabihtv 
between the pelvis and the extremitv (Fig 4) 
This reasoning could be fairly accuratelv tested by 
the application of a short plaster of Pans hip 
spica encasing the pelvis and thigh of the affected 
extremity Accordingly, the spica was 
and the improv ement of the patient’s gait justified 
surgical treatment to obtain bony ankylosis of 
the affected hip m the optimum position for func 
tion This was accomplished by means of an 
intra articular and extra articular fusion of the 
hip joint (Fig 6 ), with the result that the patient 
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Fig s Roentgenogram shoTvmij parai} tic <ub(utaUon 
of the left hip, secondary to gluteal paraljsis 


IS now ambulator> with a most gratifying im 
provement in her gait (Fig 8) In this case we 
Ka\e demonstrated that a stable hip aitL>losed 
in the optimum position for function is a better 
functional hip than an unstable one and that by 
opposing the effect of gravitation the gluteus 
medius muscle and the fulcrum on which it acts 
pla> an important role in balancing the pelvis 
when patient stands on one leg Impairment of 
the function of the gluteus mediua muscle affects 
posture, locomotion, and the support of the pelvis, 
as ijiamfested bv the list of the trunk, the "gluteal 
gait/’ and the Trendelenburg sign, respectivelv 

CASE REPORT 

C D, white female aged lo years, was admitted to the 
Orthopedic Clinic March 3, 1920 Her chief complaint 
■was a pronounced hsl o! the trunk toward the left side 
when walking or while standing on the left foot Hie pa 
tient had infantile paralysis at the age of 13 months The 
paralyses involved ^th lower extremities There was a 
gradual restoration of muscle function with a coropicle re 
turn of fvwirUon of the nght lower exttenuty but an in 
complete return of function of the left lower extremity 
The patient s past history was otherwise unimpoTtant 
The general physical examination was essentially negative 
except for the muscular and skeletal systems 

The patient walked with a marked left glutea! gait 
Standingon the left lower extremity caused dropping of the 
pelvis and a lowenag of the gluteal fold on the nj^t In 
order to mamtam balance while she stood on the left lower 
extremity the trunk listed markedly to the kft There 
were no paralyses of the upper extremities The anterior 
and lateral abdominal museVs were normal except for a 
weaknea of the right lateral abdjmmal muscles which 
functioned against gravity It is possible that the partial 
paralysis of the right lateral abdominal muscles influenced 
the degree of list of the trunk to the left The muscles of 



Fig 6 Roentgenogram shewing bony ankylosis of the 
left mp in the optimum position for function following intra 
articular and extra articular fusion 


the right loner extremity were normal except for a com 
pkte paralysis of (be tibialis anticus muscle which resulted 
In a mild talipes lalgus deformity and byperexteosion of the 

S eal toe secondary to overaction of the extensor hallucis 
ngus muscle Examination of the muscles of the left 



Tig ^ left To mamtam balance and equilibrium with 
dropping of the pelvis the patient must libt the trunk 
tonraid the aSected side m order to shift the center of 
gravity of the body over the center of the base of support 
Hre let toward the aBecled side is repeated with caih step 
and the patient walks with a gluteal gait 
Pig 8 Following arthrodesis of the hip joint m the 
optun^ position for function, the list of the trunk and 
^uteal gait were markedly unproved 
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lower exlremity revealed a total paral>'si» of the glulnis 
medius muscle The left tensor favcia femons muscle was 
normal The remaining muscles controlling the hip joint 
were weak however the rotators extensors flexors and 
adductors functioned against gravity The muscles con 
trolling the knee joint were weak but all functioned against 
gravitj and resistance The muscles controlling the foot 
were normal Lxamination of the left hip joint revealed 
free painless range of motion in all directions except abduc 
tion The femoral head could be palpated posteriorly and 
there was mild telescoping There was a moderate con 
tracture of the adductor tendons and a scaphoiding ol 
Scarpa s triangle The left lower cxtremitv was three quar 
ters of an inch shorter than the right Radiographic studies 
of the pelvis and hip joints demonstrated a partial dis 
location of the left femoral head from the acetabulum 


coxavalga and rclardid development of the acetabulum 
femoral head and femoral shaft 
The application of a short plasler-of I’ans hip spica en 
casing the pelvis and left thigh in theoptimum position for 
fixation of the hip joint resulted m a marked improvement 
ofthepatientsgait OnApnla? igsg anmtra-articularand 
extra articular fusion of the left hip joint was performed 
The left hip joint was immobilized by means of a plaster 
of Tans spica in a position of 30 degrees flexion 10 de 
grees abduction and neutral as to rotation Bonyankylo 
SIS between the pelvis and femur resulted with the hip joint 
in the stated position There was half an inch apparent 
shortening \nkylosis of the hip joint resulted m a mo I 
satisfactory improvement The patient now walls with 
a ver^ miul list of the trunk to the left ami compbms of 
practically no discomfort or disability while sitting 
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A STUDY OF HYPERTROPHIC OSTEO-ARTHRIPIS 01 I HE SPINE 

JOHN C COTTRt LI , M D , M Sc (Med ), Long Beach, California 


Arthritis Ot the spme, particularly the 
/A hypertrophic form, is a frequent lesion m 
individuals past the fourth decade Many 
writers consider the condition productive of nerve 
root pressure disturbances, \ariouslv called radicu- 
litis, neuritis, and intercostal neuralgia In an at- 
tempt to determine the frequency of hypertrophic 
arthritis and associated nerve root involvement, 
a study was made of 80 cases, patients over 40 
years of age, who presented themselves with a 
wide variety of complaints The group was lim- 
ited to those beyond the fourth decade because of 
the recognized greater frequency of osteo arthritis 
at that period of life, and presented a small cross- 
section of that age period Forty -five admissions 
were on surgical and 35 on the medical service 
The majority were railroad employees, who be- 
longed to the laboring class The group comprised 
74 males and 6 females The average age was 52 4 
years, the oldest being 75 and the youngest 40 
years 

The frequency of hypertrophic osteo arthritis of 
the spme has been reported m few instances The 
lesion IS regarded as a common finding Garvin, 
in a series of 2,090 patients more than 50 years of 
age, m whom roentgenograms of the kidneys, 
ureters, and bladder were taken, found hyper 
trophic arthritis of the spine in 67 per cent of the 
males and 40 per cent of the females Homman 
reported a group of 16 carefully studied cases of 
arthritis of the spine in which the hypertrophic 
form was present m 75 percent In this unselected 
group of 80 individuals, 44 patients or 55 per cent 
showed an osteo arthritis ranging from very early 
to very advanced types of the Mane-Strumpell 
variety 

The incidence of the lesion according to the age 
period is shown m Figure i Wallace states that 
the youngest was 27 years of age while the average 
age was over 40 years The average age in Hom- 
man’s report was 49 years The average in this 
senes is 55 6 years Since the majority of cases 
were in males no conclusions can be given as to 
the relative frequency in the seves Dickson 
states that 75 per cent of his cases occurred in 
males 

Osteo arthritis m mv senes was found most 
often in the dorsolumbar region (Fig 2) The 
cervical spme w as not routinely roentgenographed 
Of the 44 cases, both the thoracic and the lumbar 
vertebrae were involved m 21, 47 7 per cent, the 
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lumbar alone in 16, 36 3 percent, and the thoracic 
alone in 7, 15 7 per cent The third and fourth 
lumbar and the two lower thoracic vertebras were 
most commonly affected The fourth lumbar was 
most often involved (23), 52 2 per cent, the third 
lumbar nett (21), 47 7 per cent, following which 
the twelfth thoracic ( 21 ), 47 7 per cent, and elev- 
enth thoracic (20), 454 per cent, showed the 
changes Next in frequency were second lumbar 
m 18, 400 per cent, first lumbar m 17, 39 6 per 
cent, lifth lumbar in 14, 313 per cent, tenth 
thoracic in 13, 29 s per cent, ninth thoracic in 6, 
13 6 per cent, and eighth thoracic in 3, 6 8 per 
cent 

The etiology of the condition has never been 
satisfactorily evplamed A wide variety of causes 
has been assigned Gonorrheea, typhoid fever 
infection of the teeth and tonsils, gastro-intestinal 
disorders, nasal sinus disease, faulty metabolism, 
and exposure to heat and cold have all been desig 
nated as factors 

Focal infection as a cause has received major con- 
sideration Hommanreported that the majority of 
cases examined showed oral infection in the teeth 
or tonsils or both Garvin found 72 per cent of his 
cases had pen-apical infection, and, including 
these with pyorrhoea, 94 per cent had dental sep- 
sis, 15 per cent of the women and 20 per cent of 
the men showed tonsillar sepsis, 75 per cent of the 
39 men had prostatic infection In this senes, 
focal infection, chiefly of the teeth, tonsils, sinuses 
and prostate was found in 45, 56 3 per cent, of the 
80 cases examined Thirty of the 44 (68 per cent) 
of the cases having osteo-arthritis had focal infec- 
tion, m 15, 18 7 per cent, focal infection was pres- 
ent but no osteo arthritis was found 

Attempts have been made to identify a specific 
bacterium of which the streptococcus has been the 
pnnapal organism studied Poynton and Payne 
were the first to show experimentally the infectiv- 
ity of acute rheumatic fever Beattie and Yates 
demonstrated that streptococci cultured from 
cases of acute rheumatic fever caused arthritis in 
rabbits Others have described streptococci asso- 
ciated with acute and chronic arthritis variously 
as streptococcus viridans, streptococcus anhiemo- 
lyticus, and streptococcus non haimoly ticus Re- 
cently, Small has described a non-h®molv tic 
streptococcus, isolated from acute rheumatic fever 
and selected arthritis cases He later published 
the results of treatment of these cases with a spe- 
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Fig t The a;;c inadrnce of ostco arthritis of the spine 


cific antiserum and antigen In the chronic arthri 
tis group he n as able to isolate the organism in 1 1 
cases of chronic arthritis, a cases of \aRue rheu 
matic pains, and r case of acute mj ositis 

An attempt was made in this stud> to isolate 
the organism described b> Small from cases of 
spinal arthritis of the chronic group with hj-per 
trophic changes m the % ertebr® Throat cultures 
in 44 cases show ing the lesion w ere made b> mocu 
lating swabs taken from the tonsillar pillars, ton 
sils, and abscessed teeth on blood agar plates of 
hydrogen ion concentration ? 6 according to the 
description of the cultural methods used by Small 
Streptococci which presented macroscopic fea 
tures resembling those of the cardio arthrilidis 
group were subcultured in beef infusion broth of 
hydrogen ion concentration 7 6 The indifferent 
streptococci thus isolated were tested foraggluti 
nation phenomena the specific antiserum of the 
streptococcus cardio-arthritidis in a i rooo dilu 
tion being used a dilution according to Small not 
likely to pick up associated serologic strains m a 
group reaction Control agglutinations were made 
in which a bacterial suspension of the strepto 
coccus cardio arthntidis and its specific antiserum 
were used Non hsmolytic streptococci were iso 
lated from the throats of 25 osteo arthritis cases 
Agglutination with the streptococcus cardio ar 
thntidis antiserum occurred in no instance, indi 
eating that the non hxmoly tic streptococci thus 
isolated did not belong to the group d scribed by 
Small as occurring in selected cases of chronic 
arthritis 

The pathology of the condition has been well 
studied Most authors describe the process as 
beginning in the intervertebral discs with progres- 
sive absorpti n and calcification extending to the 
bone, resulting in apposition and fusion of the 
vertebrae by bony deposits With this there occur 
pro iterative changes at the edges of the bodies of 
the vertebrie resulting m lipping and exostosis 
formation The latter may be so marked as to 
cause locking of the vertebrie This disease, how 


ever, is not limited to the bodies and interverte 
bral discs but extends to the lateral and articular 
processes causing narrowing of the intervertebral 
foramina with pressure on the nerves and ankylo 
SIS of the small intervertebral joints In the tho 
racic region ankylosis between the vertebra and 
ribs may occur Involvement of the spinal liga 
menls alao takes place In the majority of cases 
these pathological changes are more marked on 
one side of the spinal column and tend to spread 
along the involved side, with the result that the 
s> mptoms are more sev ere on that side The proc 
css usually begins m the lumbar region and tends 
to spread upw ard m\ olvmg the entire spine As a 
rule, other joints, especially those of ttie fingers, 
arc attacked Cases varv in degree of involve 
ment and rate of progression 
Clinically, as well as pathologically, hyper 
trophic osteo-arlhntis of the spine has been men 
tioned as a cause of pressure on the spinal nerve 
roots emerging from the spinal column This pres 
sure causes nerve pain and tenderness which in the 
intercostal nerves supplvmg the abdominal wall 
may simulate \ isccral disease It is the opinion of 
most writers that the bone spurs are not respon 
sible factors in producing the pressure, but rather 
a soft tissue exudate Nathan, m a study of the 
neurological conditions associated with spondvli 
tis states that, clinically , the neural sv mptoms are 
those of moderate radicular or spinal irritation or 
compression produced by a pcnndicular exudate 
thrown out by the inflamed periosteum of the 
spinal canal and the intervertebral foramina He 
found experimentally that the vertebral changes 
which are induced by inoculating dogs with strep- 
tococci are similar to those in the skeleton else 
where The changes are endosteal and subpen 
osteal inflammation In the spine this exudate 
involves the epidural space and vertebral notches, 
It IS of such a nature that it must, perforce, cause 
root or spinal irritation or compression Garnett 
states that intercostal neuralgia after the age of 35 
or 40 years is most commonly due to arthritis of 
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the spine Gunther calls attention to the radicular 
syndrome in hjpertrophic osteo arthritis of the 
spine and in a study of 30 cases demonstrated 
bilateral radicular sensory disturbances \\ hich cor- 
respond to the vertebra: involved 
In this senes the 44 patients showing the lesion 
were carefully studied to determine the neural 
involvement The method of examination for de- 
tection of this condition is that described by 
Carnett, consisting of the A and B test for abdom- 
inal nerve tenderness, pressure over nerve trunks 
and terminal distribution, and skin fat pinch Pa- 
tients w ho showed positu e signs by these methods 
were then examined b\ the methods employed by 
Gunther in his study, namely, sensory examina- 
tion with a cotton tuft, pm point, heat and cold, 
and pinching, m an attempt to determine the 
particular nerve trunks affected Of the 80 pa- 
tients examined, 25, 31 3 per cent, showed nerve 
root involvement, 17, 21 25 per cent, showed pe- 
ripheral nerv e tenderness with evidence from cu- 
taneous tests that nerve roots were involved 
None of these, however, had a subjective com- 
plaint which could be attributed to the nerve root 
involvement Of these 17 cases, 10, 58 8 per cent, 
had osteo arthritis and 7, 4 per cent, did not 
Eight patients, 10 per cent, showed nerve root 
pressure signs and did have subjective complaints 
arising from this condition Of these 8, 4 had 
extensive spinal osteo-arthntis while 4 had no 
clinical or X-ray evidence of arthritis This would 
indicate that osteo-arthritis may m some instances 
produce nerve pressure and in others may not 
The accessory factor is not accounted for, but 
from the fact that the 8 who showed symptoms 
had recently suffered or were suffering at the time 
from a sy stemic infection, the majority from influ- 
enza, the inference may be made that a latent 
periradicular inflammatory process was lighted 
up 

The 8 cases showed characteristic features 
Pam, par esthesia, and hyperesthesia were promi- 
nent symptoms The pain in each instance was 
dull, aching, always intensified by motion, and 
was frequently worse at night Limitation of 
spinal movement, most evident in flexion and 
lateral bending, was noted m all cases Dejenne's 
sign, considered pathognomonic of radiculitis, 
was present in all Sensory alterations were dis- 
tributed according to the spinal root topography 
In each, a recent or associated systemic mfection, 
chiefly upper respiratory, was noted In none of 
the 8 was the blood Wassermann reaction posi- 
tive Three showed excessive lumbar lordosis, 2, 
a slight scoliosis Of the 17 showing nerve tender- 
ness without complaint 6 had scoliosis, 3 excessive 


Cases 



Fit 2 Vertebra showing fretiuency of involvement 


lordosis, and 5 excessive kyphosis The incidence 
of backache was determined for the reason that 
low back pain has been attributed by some to 
osteo arthritis of the spine In this senes, ig, 
23 7 per cent, complained of backache, 13, 16 2 
per cent, had backache and osteo-arthntis, while 
31, 387 per cent, had no back complaint but 
osteo-arthntis was present Six, 7 5 per cent, had 
backache without osteo-arthntis being found 
Considerable attention has been given to the 
simulation of visceral disease by radicular svn- 
drome Chute, in 1905, reported 5 cases of osteo- 
arthntis of the spine m w hich the referred pains 
simulated lesion of the kidnev , prostate, or sem- 
inal vesicles In 1917, Blame called attention to 
the simulation of symptoms of renal or ureteral 
disease m cases showing only spondvhtis In a 
senes of 87 cases of spondy Iitis, Vanderhoff found 
40 who complained of abdominal pain In 17 of 
the 40 the presence of visceral disease could be 
demonstrated, and tht part played by spondylitis 
was either questionable or negligible In 23 cases 
careful and complete studies excluded visceral 
disease as a cause of the patients’ complaints In 
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Fig 3 The relative frequency of oatfo arthnlis Ictiphcraln 
radicular syndrome 


e tenilernesv and the 


1923 Sloan called attention to the frequcnc) of 
confusion m diagnosis of these cases stating that 
the prevalence of spinal arthritis, Us frequent 
association with abdominal pains, and the mam 
mistakes in diagnosis which have been observed 
have been trulj astonishing” More recentiv, 
Gunther has given a complete description of the 
radicular s>ndrome m hvpertrophic arthritis in 
which he describes the characteristic s>mptoms 
arising from involvement of the various spinal 
nerves Woolsej has emphasized the ncccssilv of 
recognition of the radicular S) ndrome m the pres 
ence of abdominal sjmploms, citing a ci«e of 
spondvlitis simulating a non-exisient lesion 
Parker and ^dson report 8 cases of compression 
of the cord or its roots b> hjperlrophic ostco 
arthritis in which the signs and sjmptoms were 
similar to those of extramcdullarj tumor of the 
spinal cord Dickson and 0 Neal report 3 cases of 
osteo-arthritis of the spine complicating disease of 
the abdominal viscera Carnett has repeatedlv 
called attention to mistakes in diagnosis resulting 
from this svndrome Five, 6 25 per cent, m this 
senes simulated visceral disease Four of the 8 
showing the radicular sj ndrome had been oper 
ated upon without relief 2 of these were osteo 
arthrilides with nerve root involvement and 2 
were tjpicat intercostal neuralgias as described bj 
Carnett The case histones of the 5 simulating 
visceral disease are cited 

Case i Mrs R D K agetl 51 years housewife was 
admitted to the hospital August 1928 complaining of pam 
in the right upper abdomen The onset was 7 years earlier 
and was attributed to striking the chest Tor the past 4 
years she had beeri {tequenlly nauseated Itching and 
tingling sensation occurred on the right side of the abdomen 
and chest The distress was aggravated by jarring sneea 
mg and coughing There was constipation associated with 
gas formation Three weeks before admission she suffered 
a mild influenza Past illnesses were malaria incipient 
tul^rculosis in 19OZ and influenza in 1928 She had been 
married 15 years no pregnancies She was told by two 
phy sicians that she had gall bladder disease and operation 
had been recommended 

Essential fmdmgs on examination were tenderness of the 
right upper abdomen chiefly under the nght costal margin 


and tnarked limitation of movement of the dorsolumbar 
spifle The \ ray examination revealed chronic fibroid 
phthisis but no ev idence of pathology in thegastro-utestmal 
tract moilerately advanced osteo arthntis of the ninth 
tenth and eleventh thoracic vertebric the kidneys were 
normal in size and position gall bladder by the Graham 
^le method was apparently normal 

Laboratory reports showed the unne negative, leucocyte 
count 4 coo, blood Wassermano negative^ \an den Bergh 
4 units, bile lemov ed by Ly on s non surgical drainage was 
normal and contained no calcium bilirubin crystals blood 
chemistry normal 

Utentioo directed to the spine disclosed that the sev 
enth eighth and ninth thoracic intenertebral pacesand 
intercostal nerve trunks on the nght side were markedly 
tender to pressure Mov ement of the ipme was limited in 
the dorsolumbar region The full mov ement caused pain id 
the back and abdomen Ilypemthesa of the tkin supplied 
bytbeseventh eighth and moth intercostal nenes on the 
nght side w^s definite InjecUons of novocain into the 
paravertebral spares between the seventh and eighth 
eighth and ninth and ninth and tenth vertebrx on the 
nght resulted in a loss of hyperxslhesia corresponding to 
the area of tenderness and byperxsthesia previously deter 
mined on examination During the effect of the nerve 
block pain was absent 

A diagnosis of radiculitis simubting gall bladder disease 
was made Spinal fixation and bed rest gave rebef The 
resumption of full activity caused a recurrence of the com 
pbint The later appearance of associated pain in the 
extremities convinced the pitient that her abdormoal dis 
tress was not due to gall bladder disease 

OsE 2 fl M aged 50 years bborer was referred 

January 15 1929 for operation for subacute appendiatis 

He had had a severe attack of influenza 3 weeks before 
admittance to the hospital and nght lower abdominal pain 

foUoned TherebadbcennonauseaotvortMling Pavawis 

aggravated by jarring sneezing and coughing He al» 
complained 01 some pain in the right chest and below the 
left costal margin tor many y ears he had suffered with 
stomach trouble chiefly in the *prmg and fall which con 
sisted of pain in the epigastrium about an hour after mmls 
At these times vomiting occulted There had recently been 
an undetermined loss of weight , 

The essential findings were normal temperature and 
tenderness m the right lower quadrant which was severe 
when the muscles of the abdomen were held tense The 
intercostal nerve trunks In the dorsolumbar region were 
tender while the iliohypogastric and ibo inguinal nerve 
trunks were markedly tender , , 

Thelaboralory reported the urine negative theleuco^te 
count 5000 and the blood tVassermann negative Ihe 
\ ray plates of the gastro intestinal tract suggested a prob 
able tumor of the pylorus w hile the \ ray examination 0 
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the spine revealed an extensive osteo arthritis of the lower 
thoracic and all the lumbar vertebra; 

Examination of the spine showed an cxce^s^ve lumbar 
lordosis Motion m the dorsolumbar region was limited 
The right paravertebral interspaces between tht tenth and 
twelfth vertebriB were quite tender Hyperxsthesia of the 
skm of the abdomen supplied by the tenth eleventh, and 
twelfth ni,ht intercostal nerves was definite Paravertebral 
injection of novocain bloeking these nerves resulted m a 
loss of hyperssthesia previously determined 

A diagnosis of radiculitis simulating appendicitis was 
made On account of the previous histor> of >tomach dis 
order, loss of w eight, and the X ray findings an e’cplorator> 
laparotomj was performed The stomach was normal, the 
appendix was atrophic, showed no signs of acute pathology, 
and was not remov ed 

On discharge the patient was free of pain, probably from 
enforced bed rest Nerve trunk tenderness and hyper 
lEslhesia, however, persisted 

Case 3 T T M , aged 57 years, conductor, was admit 
ted to the hospital Tebruary 20, 1929 complaiiung of pains 
throughout the abdomen, aggravated b> jarring ind bv 
acute infections such as colds Onset of illness was lo^ears 
ago with sev ere pain and numbness in the left shoulder 
bater, pain occurred m both hips and extended into the 
legs Thoracic pam was present in the back and extended 
about the abdomen The condition had been practically 
continuous since onset, except for short periods of remis 
Sion He complained a great deal of ga«eous eructations 
but no vomiting 

He had had measles and diphtheria in childhood, tvphoid 
fever and dysenterj in iSg8, in 1923 had fallen from a 
height striking on buttocks, appendectomy had been per 
formed in 1924 without relief 

On examination no spinal defornutj was found The 
flexion, extension and lateral bending of the spine was 
limited and painful Abdominal tenderness m both lower 
quadrants was present The nght lower six intercostal 
nerve trunks supplying the abdominal wall were markedly 
tender, as best demonstrated when the muscles were tense 
Cutaneous hyperaisthesia corresponding to the area sup 


plied b> the eighth, ninth and tenth right thoracic nerves 
was readily made out The \ ray phtes of the spine 
showed an advanced o»teo arthritis of the eighth, ninth, 
and tenth thoradc and fourth and fifth lumbar vertebre 
Spiml fixation gave temporary relief 
Case 4 C & oged 56 years, conductor, was admitted 
to the hospital February 10 1929 He complained of pain 
IQ the right lower abdominal quadrant He had had a mild 
attack of lafluensa one month before There was no gastric 
disturbance and the bowels were regular The temperature 
was 97 6 degrees Examination elicited tenderness but no 
rigidity in the right lower abdominal quadrant Tenderness 
was greatly accentuated when the abdominal muscles vv ere 
tense The nght lower intercostal nerve trunks showed a 
tenderness from the spine laterally The intercostohumeral, 
iliohypogastnc and ilioinguinal nerve trunks were ex 
quisilely tender 

The laboratory reported the urine negative, the leucocyte 
count 3,400, and the blood Wassermxnn negative 
Cutaneous tests outlined an area of hyperiesthesia sup 
plied by the ninth to the twelfth right intercostal nerves 
I’aravertebral block of these nerv es resulted in loss of hyper 
msthesia over this area The \ ray examination of the 
spine revealed osteo arthritis of the third lumbar vertebra 
but none was e\ ident in the lower thoracic region 
A diagnosis of intercostal neuralgia simulating appendi 
cihs was made \ftcr a few days rest m bed, the pain 
disappeared Later examination showed a persistence of the 
area of hyperiesthesia 

Case 3 Mrs F A P , aged 49 years, housewife, was 
admitted to the hospital August i 1928 She stated that 
for the past 20 years she had had sharp pains across the 
abdomen The skin ov er the back, chest, and abdomen was 
always sensitive Coughing and jarring aggravated the 
condition The abdominal pain was chiefly in the lower left 
abdomen and radiated to the bladder region She had 
recently had an acute upper respiratory tract infection 
Past illnesses consisted of a nervous breakdown in 1910 
and severe influenza in 1918 Examination showed general 
abdominal tenderness chiefly over the left side There was 
no ngidity ^\ith the muscles made voluntarily tense 
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tenderness nas exqujsite The supraorbital mterco^ 
humeral and all intercostal ner\e trunks nere nurkcdly 
tender Ercessiv e lumbar lordosis was present 
"Ilie temperature was gS decrees the leueoc>te count 
3400 theunnenegalise and the blood Wassermannnesi 
use Tiie\ ca\ e^aminauanot the R^st^o^ntwUJvtltmt 
showed no evidence of patholo^ Cjstoscopic e^nimna 
tion rescaled no patholoi^j in the bladder ureters or kid 
nejs The spine showed no evidence of ostro arthntts 
Hyperassthesia to touch cold indheat was present oxer 
the loner abdomen to the leJt supplied by the loner inter 
costal nerves 

\ diagnosis of intercostal neuralgia simulating an u|»pcf 
genito unnarv tract disorder was mule Ktd rest and cor 
rcclionof the lordosis gav t temjiorarv tcliif \H symploms 
recurred in a few weeks 


SIMM \R^ 

E!ght> unselccted piticnts over 40 je-trsof 'igc 
nere studied to determine the luodcnce of oslco 
arthntis of the spine and ihc frcquenct of an avso 
ciatcd radicular svndromc Of these 44 percent 
showed evidence of hvperlrophn. oslco ariJintis 
The ateraRQ age of the paUents was 556 jears 
The dorsolumbar region Vila's the most often tn 
volsed Throat culturts from the 44 showmg 
osteoarthritis did not Meld the streptococcus 
cardio-arthntidt!» in an\ instance I ova! infection 
was present in 56 |)ct tent of all vases and »n 6 S 
per cent of cases show mg ovieo arthrms Twentv 
tivc Mpercent showv«!l)\ neurological examma 
tion evidence of pressure on the spinal nerve 
roots In seventeen it percent no sxmptoms 
were fount! attnbutubk to the arthritis I ight, 10 
per cent bat! the radicular sv ndrome m which the 
vomplaini was cntirelv due to this condition 
four of the eight h id oslco arlhrilis, whereas 4 
had none visible to the \ rav Of the S with the 
radicular sv ndrome 5 fzad been ojicntcd upon 
without relief In i the radivular svmUomc simu 
latct! visceril disease 

l MOSS 

a livpvrtrophH oatei> ajtbiitis of the spme is 
a common alTvitiun in individuals bcvoml the 
fourtli decade 

2 fhe majoniv of ca«es uc ajJent showing no 
svmptoms referable to the involvement of spinal 
nerve roots 

j A small percentage have the radtculat s>n 
drome which mat simulate visceral disease 
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LIVER ATROPHY 

C ER atrophj ib a purely descnptue 
term indicative of no specific patholog- 
ical process, used loosel> to denote the 
end result of various inflammatory conditions 
of the ll^ er, such as acute and subacute yellow 
atrophy, and cirrhosis These lesions differ 
only in the duration, intensity, and extent of 
the inflammation For the sake of clant>, 
they might better be termed “acute ” “sub- 
acute,” and “chronic” hepatitis To regard 
the acute and subacute forms as way-stations 
on the road to the chronic type or cirrhosis 
would lead to a better understanding of their 
relationship 

The known causes are manifold They 
comprise such substances as chloroform, 
carbon tetrachloride, tetrachlorethane, tn- 
bromethylalcohol, phosphorus, arsenic in its 
various forms, the toxins of eclampsia and 
exophthalmic goiter, parasites such as the 
treponema pallidum, and bacteria and their 
toxins and so forth More than one cause 
may be responsible in an> particular instance 
The intensity and duration of the exposure 
to the cause determines the \anet\ of lesion 


resulting A brief exposure to a virulent poi- 
son like chloroform produces an acute hepa- 
titis, which IS characterized by a swollen, ten- 
der liver, secondary to the cloudy swelling of 
its component hepatic cells This stage is 
soon followed bj a reduction in the size of 
the liver due to collapse of the necrotic liver 
cells If death ensues, no fibrosis or regenera- 
tion is seen Should rtcov ery occur, the debns 
IS carried away b> the phagocytic endothelial 
cells and regeneration of normal liver tissue 
takes place, in the as yet undamaged connec- 
tive tissue framework of the liver 

A less severe, though more prolonged, ex- 
posure, in this instance months instead of 
weels, would produce the subacute t>pe 
With the lesion of such duration there is 
marked connective tissue proliferation which 
restricts the regeneration within a heavy 
fibrous tissue framework, producing the so- 
called “nodular adenomatous hypertrophy,” 
characteristic of subacute hepatitis When 
the process is further prolonged, a true chronic 
hepatitis or cirrhosis appears That an inter 
current infection arising either in the biliary 
tract or portal blood stream, augments the 
degree of fibrosis has been noted by Whipple 
and Sperr>, Schultz, Hall and Baker, and 
Moise and Smith 

Fortunatel>, certain observations on diet 
have prov ed of great help in protection against 
these lesions Opie and Alford showed that 
while a high fat diet increased the suscepti- 
bility of livers of dogs to necrosis following 
the administration of chloroform, a carbo- 
hydrate diet had a distinctly protective action 
Moise and Smith, investigating the toxicity 
of chloroform and the degree of necrosis on 
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\arious types of diets, found chloroform most 
toxic on a fat diet and relatively less so on a 
mixed diet, a carbohy drate diet, and a protein 
diet in the order named Whipple and Davis 
produced a central necrosis in the livers of 
dogs, giving chloroform cither as an anTS 
thetic or subcutaneousl) and found that re 
generation occurred most rapidly on a high 
carbohydrate diet or mixed diet Mann and 
Magath have shown that glucose is essential 
for the optimum maintenance of dchepatec 
tomized dogs 

Bollman has observed that in dogs with a 
biliary cirrhosis produced by obstruction of 
the common bile duct, life may be prolongeil 
up to lo months if they arc fed on a diet of 
syrup, bread, and milk, but that a diet of 
meat is rapidly fatal death occurring within 
a week or lo davs He al&o noted that ascites 
appeared within a few hours in these jaun 
diced animals after feiding them meat or 
meat extract and that it di>appearc<i rapidly 
with the substitution of large amounts of car 
bohydrates Somewhat later he found that m 
dogs with experimental portal cirrhosis, pro 
duced by feeding carbon tetrachloride or 
tetrachlorethane a diet consisting of milk 
and corn syrup afforded protection to the 
liver cells and aided regeneration The dogs 
fed on a high protein diet chieflv of meal, 
showed symptoms of profound toxTraia more 
marked destruction of liver cells and very 
little capacity for regeneration 

In the atrophies of the liver, recognition of 
their true nature is of primary importance 
It IS well known that these patients arc t\ 
ceedingly poor surgical risks that they an. 
more susceptible to toxic agents,, and that 
their wounds heal slowly These facts have 
demonstrated the lack of hepatic reserve far 
better than the laboratory Obviously the 
surgeon should be guarded m accepting such 
a patient for operation 


Luetic hepatitis should always be excluded 
before the administration of arsenicals True 
biliary colic may be v ery difficult to distm 
guish from the sev ere distress of hepatic pain 
In the acute and subacute forms of hepatitis, 
the jaundice is often described as being of an 
orange rather than greenish hue The stools 
arc usually pigmented and the unne may con 
tarn leucm and ty rosin crystals, indicative of 
liver necrosis rather than insufficiency Umber 
has desenbed a characteristic “fetor hepat 
icus” or “amine” breath The blood urea 
rises only is a terminal feature presumably 
due to 1 nephrosis caused by the retained bile 
aads True evidence of insufficiency of the 
known liver functions is almost impossible of 
Ial>oratory proof 

These data have proved helpful in the con 
sidcration of each individual case of jaundice 
as It confronts and perplexes us Atrophy of 
the liver persists as a refractory surgical prob 
1cm since m arriving at a diagnosis one must 
differentiitc stone, neoplasm, stricture, and 
infection of the biliary tree The bugbear of 
gastro intestinal hxmorrhige still remains m 
spite of the Talma Mornson omentopexy and 
Walter’s adiplation of their procedure to the 
gastrohcpatic omentum I C Fisirevci^ 

CARCINOMA or THF COLON 
AT a recent hospital clinical pathological 
staff conference two cases were con 
sidered w hich emphasize in no uncer 
tain manner the need for constant v igilance in 
the diagnosis of carcinoma of the colon 
The two patients were between fifty and 
sixty years of age and both gave, among other 
more sinking but less charactenstic syrnip 
toms, the story of a decided change in ihetr 
habits of bo^cl tnoccnienl during the pmous 
fii' months One of these patients was ad 
mitted with acute intestinal obstruction for 
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which an ileostomy was immediately per- 
formed, no diagnosis being made No banum 
X-ray study was subsequently earned out 
Six weeks later the ileostomy was closed with 
resulting obstruction, peritonitis, and death 
Autopsy re\ ealed an early annular caranoma 
of the colon at the hepatic flexure No metas 
tases were found either in the regional lymph 
nodes or in the liver 

In the second patient barium was gi\en b> 
mouth and the entire gastro-intestinal tract 
was pronounced essentially normal At % 
laparotomy the gall bladder, which was 
moderately thickened and contained several 
stones, was drained and a right ovarian c>st 
was removed The pylonc opening was noted 
to be small but the stomach was not much 
dilated The patient vomited repeatedl} and 
a gastro-enterostomv was made at a second 
operation The vomiting persisted and one 
week later an ileostomj was performed and 
the patient succumbed At autopsv a ver> 
early, partiallj -obstructing carcinoma of the 
colon was found at the splenic flexure There 
were no metastases 

Several years ago I heard Doctor Daniel F 
Jones, of Boston, make a remark to the effect 
that each >ear, m his opinion, two or three 


patients with carcinoma of the colon were 
turned away from every large out-patient 
department with the advice that they should 
regulate their bowels It is evident, however, 
that the younger medical men, who see the 
patients m many of these out patient clinics, 
are not alone in their failure adequately to 
heed the all-important statement of the pa- 
tient that his ‘ bowels do not mooe as the\ 
used to 

Operating surgeons should, personaIl>, (i) 
take a careful histor>, (2) observe ind palpate 
the abdomen, (3) make a rectal examination, 
I4) use the proctoscope and sigmoidoscope, 
f5) utilize the evidence of the barium enema, 
but discount the results when negative or in 
conclusive, and (6) at laparotomy explore 
with care every inch of the colon 

Particularly in patients over thirty-five 
years of age the fact of a change tn the habih 
of the colon should make the surgeon so suspi- 
cious of cincer in this organ that he will not 
allow his attention to be diverted from the 
large bowel either b> incidental pathology or 
bj lack of evidence of marked obstruction, 
until he has proved be>ond all doubt that a 
lesion is not present there 

Clarfncf E Bird 



MASTER SURGEONS OF AMERICA 


JOHN JONES 

T HL linest tnditions o( organized science spring from the impulses which 
animated the early masters ITrc life of Dr Jones is mtimatel> assoaated 
with the earlust and most inspiring traditions of the science of surgery in 
\menca 

He came of sturdj Welsh Uncage His grandfather. Dr rdvsard Jones, cmi 
grated from \\aks m the ship “Welcome" with William Penn and his colony 
He marritd the daughter of Thomas W>nne, speaker of the Penn Assembl> His 
son Dr h\an Jones, married Marj Stephenson, also of the Penn Colon), and 
settled in tin. town of Jamaica, long Island, where the subject of this sketch was 
born in 1750 He was the eldest of four sons and his academic schooling was 
conducted b\ his father and mother m their home and in a priaate school in 
\cw \ork (. !t\ 

It w as the w ish of John s htlier that he should stud) medicine and at the age 
of eighUeii k was placed under the tutorship of Dr Thomas Cadwalhder, one 
of PhiUdilphu s moat dvatinguislicd phjsicians He was there brought vn mti 
mate rchtionship sMth the sociall) elect of Phdadciphn, who were the friend* of 
his own famil) and whose influence was m later jears to form a most important 
background for his professional life m that cit> 

Jones w as a conscientious and hard working student, ambitious to excel m all 
the opportunities offered by his illustrious preceptor 

\merica at that time had no medical college nor an> hospital w ith an organized 
ciimt where a student could be trained in course, and the facilities for clinical 
stud> were limited to the private patients of his preceptor 

After completing his training under Dr Cadwalladcr, Jones went abroad, 
carrjing letters from his preceptor to the master anatomists and surgeons of 
Britain and France In London he became the pupil and eventuolly the intimate 
friend of Percixal Pott whose surgical dime at St Bartholomew’s was justl) 
celebrated He also took the lecture course of William Hunter in anatom) and 
became a friend of John Hunter who was completing his course in medicine 
After fimshmg his courses of study in London )«jung Jones went to France 
He had acquired a reading and colloquial knowledge of the French language and 
first became a student at the University of Rhcims where he received hia degree 
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of Doctor of JMedicine m 1751 From Rheims he returned to Pans, where he 
remained until April, 1752, with Professor Petit in his work m anatomy and in 
the surgical clinics at Hdtel Dieu with Professors Le Cat and Le Dran From Le 
Dran, w'ho was one of the first urological surgeons of his time, he learned to do 
lithotomies with skill and facility From Pans he went to the University of 
Lejden and thence to London to be again with Pott and the Hunters, ending his 
tour of foreign stud> with the elder hlunro in Edinburgh 

In 1753, Dr Jones returned to New York to open an office and put in practice 
the accummulated knowledge gained from study with the teachers abroad 

Dr James hlease, his biographer, commenting on the warm friends Jones had 
made among the master surgeons of Britain and France quotes some of the ideas 
which animated this brilliant young student, who had formulated the following 
course for the scientific surgeon 

"Besides a competent acquaintance with the learned languages, which are to 
lay the foundation of every other acquisition, he must possess an accurate 
knowledge of the structure of the human body, acquired not onlj by attending 
anatomical lectures, but by frequent dissections of dead bodies with his own 
hands There must bo a happiness as well as art, to complete the character 
of the great surgeon He ought to have firm stead> hands and be able to use both 
alike, a strong clear sight, and above all a mind calm and intrepid, >et humane 
and compassionate, avoiding ever> appearance of terror and cruelty to his 
patients amid the most severe operations Whoever has acquired just and 
general ideas of the nature of a disease will seldom be at a loss how to apply them 
on particular occasions, and to him who wants those ideas, no rules or directions 
will be of much consequence " 

In 1758, during the war between France and the British Colonies m America, 
when the invasion of New York was threatened at the Battle of Lake George, 
Dr Jones enlisted as a military surgeon The French general m chief command, 
General Baron D’Escaux was dangerously wounded and was taken prisoner b> 
the British Having learned of Dr Jones’ skill and that he had been a student of 
Le Dran, the French General sent for him to treat his wounds The American 
surgeon continued to care for Baron D’Escaux after he was transferred to New 
York 

At the end of the campaign Dr Jones returned to his surgical practice His 
fame had now became widespread in the Colonies and his services were soon in 
demand everywhere His skill m doing the operation of hthotomj, which in 
a very brief time he had brought from a procedure of great risk and high mortality 
to one of safety, brought him a well merited reputation Moreover, Percival Pott 
had proved a lojal friend to his capable pupil and was unfailing m commending 
Dr Jones to patients in America who sought his <x)unsel This cordial attitude 
on the part of Mr Pott and the fine training under Professor Le Dran in urologic 
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surger) which hitherto had been in bad repute in America, ga\e impetus to 
Jones' reputation as one o( the most skilful and outstanding surgeons of his 
time He performed the first lithotomy done in New York Dr Mease wrote of 
him “He had acquired a facility m operating to «hich few surgeons had arrived 
I have seldom known him longer than three minutes m a lithotomy and he has 
sometimes finished the whole m one minute and a half ” 

At the organization of the mcdicid school m the College of New York ^nov^ 
( olumbia University) Dr Jones was appointed professor of surgery He lia^l had 
i careful training in obstetrics and up to this time obstetrics and sui^erj wen. 
taught m the same lecture course by the same teacher He came hack from 
lurope With the conviction that svu^cr> was a distinct and separate branch of 
practice and should be taught and practiced as such He not onl> was the first 
pmfesbor of surgery in America but from that time on was accorded the title of 
I ather of \merican Surgery 

Since his boyhood he had suffered greatly from asthma His health from tin-, 
malady became so impaired he bnallv determmcil to go (ol ondon to be withhi> 
oki fnendi there v\ith the hope that the fogs of I^ondon wouki afford him rthef 
''trangc as it may be, he did grow better and stronger m this en\ ironment, and 
attributed his improvement m health to this change m climate He again attend 
td the clinics of Mr Pott and the lectures on anatomy by Dr Hunter The 
personul courtesies and socnl hospitalities extended to him by them and notabb 
li) Mr Pott were a life long inspiration to him While m London he succeeded 
in raising the funds needed to complete New York g first hospital 

The threatened outbreak of the War of the American Revolution cut short his 
>.ta> in England and he returned to New York, enlisted for the war, and served 
With Warren, Bard, and Morgan m the organization of the medical department of 
the Colonial Forces In 1775 his chief and principal work on surgerv was pub 
hshed Its title was The Flam Coiirise PracUcal Rnnarls on ll/c TrctUmenl of 
U ou 7 tds and Fractures At the beginning of the war there was a great dearth in 
ihe Colonies of young surgeons who were capable of treating gunshot wound' 
and fractures This book so replete with knowledge Jones had acquired m the 
dimes of Le Dran and Pott proveil an invaluable handbook for the young 
military surgeons m this war and for manv years afterward to the surgeon in 
civni practice 

When, the British forces occupied the city of New York its three or four leading 
surgeons Jones among them, found it necessary to leave, and mismucb as ht 
had previously been benefited fay the climate of Philadelphii and had manv 
friends there he look up his residence and opened an office m that city m the 
summer of 1778 On the resignation of Dr John Redman m t7So from the Penn 
sylvania Hospital, Dr Jones was unanimously elected to succeed film and con 
tinued to serve on its staff until fats death eleven years later UTien in 1787 the 
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Medical College of Philadelphia was organized, Dr Redman was elected presi- 
dent and Dr Jones \ice president 

He became not only the physician of Benjamin Franklin but his intimate 
personal friend and was remembered by Dr Franklin m his will Dr Jones has 
written a most interesting and detailed account of the last illness of his illustrious 
patient which his biographer incorporated in the narrative of his life The inti- 
macy and delightful fellowship which bound the great philosopher to his surgeon 
friend had its counterpart earlier m his life with Percival Pott and was to be 
greatly enriched by a notable friendship with President Washington, whose 
physician he had been for jears and whom he attended for some indisposition 
the afternoon of the dav Dr Jones died 

Among the contributions to the surgical literature of the time m addition 
to the volumeon the Trtalmcni of Wounds and Fractures, were Camp and Mtlilarx 
Hospitals, The Diseases Incident to Armies latlh the Method of Cure, Graduation 
Thesis at the Uniccrstty of Rhcims, Account of the Last Illness of B Franklin, 

1790, A Case of Anthrax, 1791 

He had trephined and opened the dura in a patient with delirium and symp- 
toms of cerebral abscess eighty days after a head injury which terminated in 
recovery This was one of the first operations on the brain in America and is 
reported in his work on the Treatment of Wounds and Fractures 

His notable executive ability m organizing the Department of Medical and 
Surgical Service at the beginning of the American Revolution has previously been 
mentioned So active was he in the public affairs of his city and State that he 
was made a senator in the State of New York 

This cultivated gentleman of versatile accomplishment was an illustrious 
surgeon of international note, a loyal patriot a splendid citizen, and a devoted 
friend of humanity He was an honor to the profession he loved and the guild 
which his achievements distinguished 

The life and ideals of this noble-mmded teacher and master should be an 
inspiration to all who have followed the course and development of the science of 
surgery in ^menca Andrew Stfwart Lobingifr 
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T he nauoniior raihcr intcmalianal rcputalion 
attained b\ \an Torcest would he expecte«l lo 
stimulate flollandi-rs to take up mctlicint and 
practice it in their own country Consequentlj, 
following 1 orestusbv a few \cars another IIoHaniler 
was to gam a great reputation Jan can Ilcurne 
mare comfnonl> hnown as Ueurnius «as born at 
I trechtin 1543 twenty oncccarslaterthanrorcslus 
There being no LniccrsUv in IloBand he began 
hisstudusat Lout am in 1561 is n pupil oK ornebus 
(.ernma Hllouing his training inert he began the 
usual wanderings of the suuiig mtdteil mm of tht 
time to the imporuni unncr«itits of chv continent 
His first point was Pans Here he studied under 
Ludot IC.US Durctius the student of Hippocrates 
and obtained from him the interest in the phssician 
of (os which veas to initiate his later actiMt> in 
studcing the works of the am tents kftcr Pans he went 
to Padua and came und r the cucefageof /fteroo) mos 
<appi\aceus labntius of \cquapen<lt.ntc and 
Hteronemus Mtrcurulis In 1571 he obtained his 
doctor s degree ui I a\ la \t this time the rcvofulion 
led be Uijham of Orange against King Philip was 
gaming hcadwac and it appeared he might accom 
plish something at home \ceordmgl\ he returned to 
Itrecht and bei,an to practice \s he hid joined 
the Protestant taus and embraced its religion he 
was grrjddi, H0II grata to the Spanish soldier} and 
had to put up with some indignities but he refused 
to be dticen out \t this tune his interest in the 
ancient phssicians especulU Hippocrates stood 
him in good sfead for be apparently worked along 
this line when he vias not buss with bis practice and 
thus ma^ ha\e taken his mind olT the troublous times 
his countri was gom), through 
In 157 j the Lnnersiti was estabiisbed at I iMfen 
and 6 jears later he was called to it as professor 
of medicine He accepted and was able to practice 
there the clinical method of teaching that he bad 
learned in his studint dass He remained in Lc}den 
the rest of his life constantly associated with the 
Unix ersity of which he later became Rector scrxnng 
SIX terms tn that olhee He died in 1601 

Ilcurnius sprang into prominenci: soon after his 
return to Holland and gamed a high position due to 
his powers of diagnosis xxhw.h soon brought him m 
contact x\ith the ruling powers and gave him man\ 
prominent patients One of these was the Count of 


Nooftcarmes who was suffering from jaundice the 
cause of xxhich could not be made out Heurntus 
discovered that it xx as due to poison which xxas being 
given him by the Spaniards The Count xxas Gov 
ernor of Utrecht and so one of whom the Spaniards 
were anxious to be rid He also took care of Count 
Tgmont the Governor of I landers and Artois, who 
chose him as his phjsician cteri though Ueumus 
was a protestant and I gmont a catholic Fgmont s 
religious belief was not strong enough to make him 
countenance the txrinnj that Philip 11 of Spam 
was trving to introduce into the Netherlands We 
have then the picture of a clever and learned 
medical man well thought of at court closci} con 
nected wUh important people and able to use this 
for a sinecure but stilt working constantly at his 
science for though he did not begin to publish untd 
nioderatclv late m life his publications were numer 
ous aod worth while 

In IS&7 his first book appeared under the title 
New 5 acnce of the !*«««« of Afcdicioe’ 
Prctit l/rrf/cmar »ia-j ratio and from then on they 
appeared with but lifiic time between The )ear 
after his death 160* two volumes one on diseases 
ofibcc>f car nose icctb, and mouth and another 
on diseases of the chest were published posthu 
mously but it is probable that tht greater part of 
the labor of seeing them through the press was per 
formed b) Heurnius himself, though his eon had to 
do with the actual publishing 

Though primarilx an internist Ilcurnius does not 
neglect diagnostic surgery and even goes so far as 
to describe the indications for some surgical pro 
cedures Tor heaiiache he advises phJeboforaj, 
artenotoTOX and the actual cautcrj The last he 
also advises together with scarification and local 
Weeding «n hjdrophobia and his description of this 
disease is the most important part of the work on 
Diseases of the ciifTcrent parts of the human head' 
It iscxcci.xhngK clear and shows an excellent knowl 
tdge of the subject in hvnd I ikewise m the portion 
of the book devoted toparaljsis Ilcurnius comes so 
near making important discoveries that one w onaers 
how he happened to miss them, his observ ations are 
so complete and clearly expressed but his knowledge 
of anatom} and physiology was too incomplete His 
discussioo of atrophy m connection with paraijsis 
13 one which would have been of greater value had 
he applied it to the treatment of disabdit) folloxxing 
fractures 
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REVIEWS OF NEW BOOKS 


C AMPBELL presents 3 saluable orthopedic 
teM,* which should appeal to the student or 
practitioner because of its clear, eas> st j le and 
Its comprehensiv encss The arrangements of subjects 
are rather unique and most satisfactor\ the mam 
divisions being affections of joints, affections of bone, 
affections of soft tissues, affections of the nerxous 
s>stem, static deformities, and congenital anomabes 
The increasing scope of orthopedic surger> is re 
fleeted in the well organized chapters on fractures 
dislocations, and bone tumors Selected useful oper- 
ative procedures are presented with discussions of 
indications and technique Chapters on anLvlosis 
andarthroplastv command especial attention Other 
outstanding chapters are those on e'camination of 
the patient tuberculosis of joints and anterior 
p 3 liom>elitis I-reuont A Ck.\ndler 

'T'HE second part of \ olume I of Chirurgie der 
^ Br 4 slorgans‘ bj F Sauerbruch deals with the 
surgical treatment of puImonar> tuberculosis neo 
plasms of the lung, echinococcus and actmom>cosis 
of the lungs, the surgical treatment of bronchial 
asthma, and pulmonarj lues The book also contains 
a\ ery comprehensiv e bibliographv cov ering the sub 
ject matter treated m volume I as well as the index 
The general appearance of the second half of the 
first volume is similar to that of the brst half and 
brings the chapters discussed up to date 
In discussing the work as a whole, for those who 
are not acquainted with the previous additions, it 
should be said that Sauerbruch’s Chxritrgte der 
Bruslorgane is the outstanding work on surgerv of 
the chest It is the standard reference text ema 
naiing from the largest and best know n ebest surgerv 
clinic in the world It is excellentlv written and 
profuselj illustrated with diagrams \-r 3 V pictures 
actual photographs, drawings and some of the most 
beautiful color plates that the reviewer has ever seen 
Sauerbruch’s C/itrurgte der Bruslorgane should be 
in ev ery hbrarj , and w ill be found on the shelv es of 
ever> surgeon or internist who is interested in thor 
acic conditions R vlpii Boe-rne BEmtiN 

A MOST interesting book to own and read is 
Beckman’s Trcatriienl tn General Practice^ it 
covers general medical treatment in an unusual 
manner \s the author states it is in no sense his 
own attempt to be authoritative in this enormous 
field On ever> subject and on every page there is 
prolonged quotation and reference Thus the book 
is a collection of medical opinions on ev ery subject. 
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With intelligent and interesting editorial comment 
With rare exceptions the author s own opinions are 
not intruded On controversial problems (and tbej 
are man>) both sides are represented As is to be 
expected, the surgeons are not adequatelj praised 
for their treatment of hj'perthvroidism, but a sur- 
geon IS allowed to present the discussion of medical 
versus surgical treatment of peptic ulcer As an 
illustration of the manner m which the book is done 
take the portion on the treatment of peptic ulcer 
First Dr Arthur Dean Bevan’s discussion of the 
medical versus surgical treatment is quoted for 2 
pages, Sipp> treatment is quoted from Sipp> for 3^ 
pages, Alvarez on the treatment of duodenal ulcer is 
quoted for 3 pages Andresen on the treatment of 
gastric hxmorrhage for 4 pages and Bastedo for i 
These quotations are consecutive and are inter 
rupted bv ver^ brief editorial comment ilost of 
the other important medical problems, such as the 
treatment of lobar pneumoma or heart disease, are 
handled in this same wa> Reference is made and 
autboritv quoted on a great number of special 
medical problems from anthrax to sea sickness 
Sectionsondiseases of the skin gcnito-unnar> tract, 
and nervous s>stem acute poisoning and obstetrics 
are included On the vxbole this book represents 
ver> extensive reading intelbgent selection of mate- 
rial, and stimulating discussion Pvol Stvrr. 

^^IIE fifteenth volume of Pauchet’s Practical Sur- 

■k gerv* includes monographs on free scalp grafts 
for the replacement of ejebrows, the radical treat- 
ment of frontal smusitis, m which the frontonasal 
canal is enlarged b> means of a small curette and the 
tampon passes into the nasal cavntv An interesting 
case of cutaneous sarcoma of the arm is given in 
detail, the tumor was removed tn toto and a pedicle 
flap from the chest used to cover the defect A 
diaphragmatic herma of the stomach in a bov of 13 
IS beautifullj illustrated the interesting item being 
that the \ ra> plates did not rev eal the abnormalitv 
Subserous cholecvstectomv is well described, the 
French school is swTngmg more and more toward 
cbolecjstotom} in order to treat the concomitant 
hepatitis Gastric duodenal, and jejunal ulcers are 
described m detail most of them representing late 
relapses or complications Lipectomj of the abdomi 
nal wall with esthetic transplantation of the umbili- 
cus IS well described bv Jlornard Of less value are 
monographs on extirpation of the seminal vesicles 
and on testiculargrafts, the latter based onA oronoS s 
work The volume contains two hundred superb 
illustrations bv that sterbng artist Dupret Pau- 
chet’s volumes should be of especial value to the 
beginner who :s still orienting himself 

George de Tabnowsky 

<Ij»P(Lvii(}cxCHifr»cicAix IctrsTih: By Victor Pauebet. \ol 
IV Pan^ Gaston Dotn i Co igjo 
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I N an extellcnl little vylume lascalis’ rtcounUhi" 
personal experiences with various surgical affec 
tions EspecialN valuable are his comments on 
tendon repair Pott s fracture Buerger’s disease 
and penetrating w ounds of the abdomen The treat 
ment of ascites which has given him the best results 
consists in lapping followed b\ the introdisction of 
MX liters of sterile hot water In Pascalis's expcti 
tnct over 6o per cent of ail cases of cancer of the 
sigmoid and rectum are diagnosed too late for radical 
extirpation W herever possible he favors mobiliia 
tion of the descending colon and sigmoid resection 
of the tanctr area and suturing of the proximal 
Mgmoid to the sphincter {if not involved} or to the 
levator am In proaiatectomies he condemns pack 
inj, thi vesicj! pouch as being painful and as leading 
tourman retention infection andsecondao haimor 
rhjge I fevers irrigation with hot saline has in 
Paacalia s hands alwav « checked the vesical haimot 
rhagi In describing the treatment o! rclroversio 
uteri Dokris is given sole credit for the technique 
known in \nierica as the Barrett operation 

G&oboe Ok. Ta^bnowsbv 


T tU subject of the mechanism of the larjnx has 
been approached from a purcK biological stand 
point bv Dr Negus' who has traced the development 
of the organ from its lowest form to the highly 
developed mechanism known as the human voice 
bov In the authors own words much has been 
written about the larv nx its phvsiolog) anatomy 
and the diseases which attack it and stiB this small 
ort,an performs its work shrouded in m>ster> It 
cannot be said that anv thing detailed is known 
about Its mechanism cither m the animal kingdom 
or in man It is gcncrall) known as the organ of 
voiu but u must be observed that thousands of 
species which have a larvnx never or practically 
never make use of voice 

Dr Negus has traced the reasons for its existence 
and the sups of its evolution m response to dc 
mands made on it We learn that the larynx first 
appeared as a mechamsm guarding the lung fields 
and that throughout its evolution this protective 
measure seems to be us chief function even in the 
higher vertebrates The vocal cords were orfginall> 
muscular valves designed for respiratory purposes 
but later were used for the production of sound and 
ultimately for speech To Dr Negus the human 
larynx demands attention purely because tl is one 
rung la the evolutionary ladder No mention is 
made of the various diseases whidi attack the 
larynx and the book, is devoid of all climcal tables 
and statistics 

One need not know especially anatomy of medi 
cine to understand this work It is self explanatory 
and the author has succeeded in unrav’elmg many 
mysteries of the larynx and teaching us many new 
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things The text is of good paper and ertremeU 
well illustrated This is a monumental work and 
one that will be referred to manv times by laryn 
gologista and teachers of voice One cannot praise 
Dr Vegus loo highK for his work 

Jons F Dcmi 

O NLV a few years ago the first edition of 
^\nght’s excellent and worthwhile ^ok on 
Ipplted I'hysiotogs-* was reviewed It has become 
a popular book among medical students and chin 
Clans The interest of the author in his work is 
manifested by the fact that only a jear has elapsed 
since the publication of the previous edition A 
number of sections have been altered, old matter 
being defeted and new data and facts introduc^ 
\ new section of sixteen pages on conditioned 
reflexes has been added which augments the value 
of the book The book is useful not only in that 
it contains much clinical physiology, but assists a 
great deal m understanding and appreciation of 
symptoms A C Ivxf 

'T'HE nth experience of Koranyi* with a subject 
A in which he has earned on pioneer, fundamental 
investigations is reflected in his book on diseases of 
the kidneys The book had tts origin in a senes 
of clinical lectures which incorporated the results of 
studies bv the writer and hts associates during a 
period of 35 years The present work has preserved 
the lecture form aod includes a survey of much of 
the literature on the subject No attempt has been 
made to provide a s> stcmatic presentation for use 
as a textbook of diseases of the kidney The first 
five lectures are devoted to the biological and 
clinical foundation of functional pathology dug 
nosis, and treatment The remaining lectures in 
dude the following subjects high blood pressure 
nephrosdcrosis uramia the nephroses acute 
glontcnilonephrjtis the kidney of pregnancy and cf 
mercury poisoning and the chronic nephrilides 
The final chapter contains an etceptionallv well 
balanced review and summary the points of diver 
gencein the view point of pathologist aod chnician 
are described and the prinaples of classification of 
kidney diseases are elucidated 

WALtEtH Nadur 


T he monograph by U Xfortiston Davies on 
SurSery of Ifit Lung and PUura^ is one of a 
system of books eniitW Regional Surgery, edited 
by A P Bcrtwistle 

In perhaps no other branch of svirgeiy vs another 
textbook as welcome as in the fidd of thoracic 
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surgery Ihe monumental Chinirgie dt.r Brustorgane 
of Sauerbrucb in German and the two \oluinc 
Thoracic Surgerv of Howard Lilienthal in English 
are the outstanding works The reviewer knows of 
no effort, m recent years at least, to cover the field 
of chest surgery in a short text, which can be used 
for students or graduates whose time or inclination 
do not warrant an exhaustive study In English 
manv excellent monographs have appeared on cer- 
tain phases of chest surgery but none on the subject 
as a whole H Morriston Davies’ Surgery of the 
Lung and Pleura not only fills an empty space but 
fills It well In about 300 pages he covers his sub 
ject in a clear, concise manner The work is short 
but not superficial The text is illustrated with 
many good X-ray reproductions and also some 
diagrams The fact that the author is in realitv a 
specialist m diseases of the chest and not a general 
surgeon, gives him a broad outlook over this field 
This is reflected in the excellent paragraphs on 
diagnosis and therapeutic indications The book 
contains all and more than the usual student or 
physician will want to know about chest surgery 
and has numerous references for those who want 
to delve deeper m the subject 

Ralph Boerne Blttman 


'T'HE fifth edition of Corny ns Berkeley's Gymecol 
ogy for Nurses and Gyiia:cohgical Nursing^ con 
tains not only all that is reasonable to expect a 
nurse to know about gynecology but considerable 
practical information about obstetrics More than 
half of this 400 page book is used to cov er anatomy , 
physiology, pregnancy, parturition, and diseases of 
the reproductive tract, while the remainder is given 
over to gynecological nursing Anatomv and physi 
ology are treated in a clear, concise manner, and 
the cbmcal significance of anatomical or physio 
logical variations are discussed in a practical 
fashion The treatment of obstetrical emergencies 
are considered in such a way as to suggest operative 
interference by the nurse The reviewer does not 
beheve a nurse should attempt to remove an ad 
herent placenta Nor do we approve of the use of 
hot 120 degree F intra uterine antiseptic douches 
for uterine hsemorrhage, particularly postpartum 
Despite these minor criticisms this text is an 
excellent reference for nurses and supplements the 
lectures usually given so well that we have added 
It to our reference Iibrarv for nurses 

SauJ Focelson 


^HE English edition of this monograph* is well 
worth reading The author first reveals the 
essential methods in the treatment of eclampsia, 
and then gives the history of his prophylactic 
method, describing the surroundings and conditioiu* 


‘Gv-iicotocY FOB Ncbses AND Gynxcocociual NwssiKC By 
Berktley UA ilD.UCti (Cantab J FKCS (LondJ 
•' tt i, S (tng) NewVork G P PutBams^ns lojo 
■ liiPRovED PjtopHYiACTic Method in tee TBEapreXT ot 


under which he has been working, the historv of 
the prophylactic methods, its results, his conception 
of the pathogenesis of eclampsia, and the methods 
of treatment He then reports some instances of 
treatment which are of particular importance to 
practicing physicians These instances give a closer 
idea of exactly what Stroganoff does 
There is very little to criticize in his presentation 
of the subject except that, in Jus endeaver to im 
press, he has repeated himself several times through 
out the monograph If he had not done this it 
would have shortened the work about twenty per 
cent 

The book is an excellent monograph for everv 
physician who does obstetrics E L Cornell 

T he small manual’ written by Richard M Smith 
to aid mothers in the care of their infants during 
the first 2 years is well written and, what is equally 
important, is concise in the information given 
Suggestions as to feeding are given with the reserva 
tion that a physician should direct the feeding and 
that such advice is given only for those who cannot 
avail themselves of the services of a physician 
familiar with infant feeding 
The instructions as to feeding will not meet with 
the absolute approval of all physicians as to the age 
at which certain foods are given, or the kind of 
sugar added to the milk mixture This, however, is 
a question 0! the individual physician and of 
geography and it is realized that infants wiU thrive 
under a variety of methods 
The general advice about clothing, care of a sick 
child, and the outlining of a day’s schediJe of routine 
duties are excellent Gerard N Krost 

T he reference hand book by A James Larkin^ is 
intended for the guidance of the general prac- 
titioner m deciding when to refer cases for radium 
therapy It covers quite completely the various 
pathological conditions in which radium is useful as 
a therapeutic agent Each disease is discussed m a 
fixed outline form which includes a more or less 
brief paragraph under pathologv, radium indication 
and contra indication, application, reaction, and 
prognosis This is followed by one or two case 
histones to illustrate the action of radium in the 
disease discussed A short bibliography concludes 
each of these sections, and the appendix contains 
additional bibliographic references 

The book is obviously not intended for men who 
are experienced in the use of radium, nor is it an 
adequate manual of radmm therapy Those physi 
Clans, however, who confine their vvork to other 
fields but have occasional need for information 
regarding the value of radium therapy in a given 
case, will find that information concisely stated and 
easily available in this book 
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The author s enthusiasm on the subject is quite 
evident in the work but it cannot be said that hiS 
claims are too extras agant James T Case 

T’u the first half of the first volume of Stoeckds 
A Uandbiich dtr G'\>iaekolo£ie, Stoechei has und»r 
taken a recasting and rewriting of that old German 
standard iiork icit’a Uandhuch dcr CynatkotoRie* 
Ke has revamped the entire work but has retained 
the title parlialij out of respect for Vcit> his old 
teacher and also because of the fact that the \cit 
il<i>}dbnili was for many tears one of the better 
known German works This work gives promise of 
being extensive as the first half of the first \olume 
contains well over 700 pages Stoeckel states 
vpecificalh that in spite of the size of this work it 
IS not to he a competitor of the even larger German 
work b\ Ilaiban and Seitz Ptologie tittd Patholofy 
disUiibrs which has so rcccnti) appeared but rather 
to be a compfcmcniarv work for the praclicmg spe 
tnlist in gvntcologv 

fhe section on anatom) bv Tandtef is as ma) 
well bv expected carefulh written, profusely and 


H s[>l 11 >h» 



H.I tv ir ri t»J tv U ’^l M«l t I « finl 

T ihi«h Sn4( mi< Iwivi OunmcrvhwSu 
t hfn ( fniUlsB Vtanich J V ll*»ifn»»*m 


wdl illustrated, and admirably set together One 
ctiUcism may be offered— that too much space is 
given over to a complete list of all references from 
the world literature Of the 350 pages m the section 
of anatomv over 100 are used for an alphabetical 
listing of all references This proportion holds 
throughout and it impresses the reader as a waste of 
space and material for this type of work Such 
torapltlewess is of no value to practicing g>nci:olo- 
gists the majorit) of whom have available one t>-pe 
or another of medical mdet One interesting and 
comforting sidelight of this very complete bibbog 
raphj IS that at least in this German work cognizance 
IS taken and due fccD),nttion ts giv en to the \meric3R 
literature This occurrence is so unusual as to 
xleservc special comment 

Ihe section on embryologv b) Spuler of Er 
latigen, ind the one on malformations b> ^fenge 
anil Oelbnger of Heidelberg complete the first half 
of the first volume They are written in much too 
simple a stvie many facts arc glossed over and 
apiurentl) neglected and by contrast to the section 
on anatom) arc inadequate!) illustrated I uture 
volumes must show improiement to rank this wotk 
with the real!) few standard works on gynecologv 
m Ihe world literature of today Ritrti \ Rns 


CORRESPONDENCE 


Jik IHOXns 130\D— A CORKECTIOV 

1 ' Hu rdili^f In the June 1934 isvueoISvRCFRV 

( vMt iiiiH \ AMiOiiSTi-TRich voukifldl) published 
owr m\ iiamt a bnef account of Dr Thomas Bond 
■X Marvlaiider bi birth who rove to distinction in 
I hiljiJvlphia \icompanv ing the article was a copy 
of the jxirtrau obtained b) me from the College of 
thv-ivia/is of Philadelphia and this picture appears 
in scwtjI publications’ as the likeness of the Dr 
Hood in whom I was interested 
(, oininrativvii rcventl) Miss Helen Cadwaladcr 
of 1 hiladelphia a destendent of Dr 7 homas Bond a 
brother, Dr J hineas Bond has investigated this 
piciurt and offers proof that it is a likeness of Dr 
Ihonias Bond of Watertown Alassacbusctfs who 
spent his latcc veats in Philadelphia There u m 

>AC«ci. 07 li»« o» Avis) as VIci'ical DiociA'ny fa? KinTsyd k«i!jr 
M U Vjundm iq):, vot i optTOSitc pt « 4^ 1 he yooe ol the toi 
versiiy ol Pecia jHaau 


the possession of Dr Wilham Pepper of Phda 
dclphia a miniatute vatd to be Dr ihomas Bond 
friend of 1 ranUin and one of the founders of the 
Icnnsvlvann Ilospiti! of whom I wrote ^n in 
tcresting article bv Dr AhsonScotlin the f/’Kitmifv 
0/ i*ennj)fta«i<J ^fcdicol Bulltltn January, iQo6 
goes into this subject and has pictures of both the 
l)rs Bond in this article and he is not entireh 
satisfied about the miniature I note that in 
Morton s tli%ior\ 0/ thf PrunsytMui'i llosbifil, there 
IS no picture of Dr Thomas Bond though there are 
pictures of practicalU all other doctors of importance 
in connection with this Ifo«pitaI 

I deepl) regret this error which cannot now be 
cntifcU corrected but with such luthoritiev as thove 
mentioned, the need for investigation or venfication 
at the time I wrote my article did not prevent itself 
U It had the verification might have been obtained 
fromoncof ihemistakcn authors UaitirD Mi ^ 
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BIOGRAPHICAL NOTE 

Jean Nicolaa Marjolin was bom at Ra) sur Saoae on 
December 6, 1780 He completed his pteparaloty educa 
Don at Commcrcy and later studied medicine at tbe Uni 
versvty of Pans He pursued his medical course mth 
assidujt) and m i8ot won first prue as a clinical interne 
His hrst appointment on the medical facult> was an assist 
antsnip and prosectoTship in tbe department of anatomv 
He received ms doctorate degree in i8c8 In i8ia he was 
an unsuccessful competitor of Dupujtren for the chair of 
operatne medicine in tbe University of Pans He became 
second surgeon to the Hotel Dieu of Pans in r8i8 and 
later was surgeon to the Eeaujon Hospital In tSio Mat 
JoUn nas appointed to the chair of sur(»ical pathology of 
tne iacuU) of medicine After i8jo, he was consultant 
surjjpon to Louis Philippe 

Marjolm was a better consultant surgeon than a prac 
ticiog surgeon Although he was a teacher of high repute, 
more than average ability, and a consultant 
w distinction, yet he never made any notable discoveries 
Clientele was composed pnncipally of very wealthy 
in consequence of which he acquired a consider 
iole fortune and abandoned surgerv so that he might de 
oie his lime to horticulture He died in Pans on March 
4, lojo 

The cponyTO which bears his name, “Matjolin's ulcer " 

1^3 denv ^ from his lucid descnption of the carcinomatous 
cers, which onginate on degeneratijig scars In 1828, 
hundred years ago, he described t^se lesions in 
^MVicUonnatre de Medectne praltque 

La surface de ces ulceres esl fortnif par un tissu cermpail 
‘f® wlhsilis COM qtes, d une texture dense, 
oZfl ^‘^H^xhees les lines des auirts, Teprlsentanl tn 
”” tehurs de laine grassier Ces vhiraiums 
ynrli qucntiU tin fiindr tssquenx Presque 

d„w, a '*• desslckant forme jme croute ipatsse, 

’ adkirenle Us sont pen douloureux ou 

due siiscepubles de prendre tine grande tiers 

Fuii’'°R^trt Hoswla! for tbe Treatment of Cancer and AUied Oueaws, New \ 

*0 by inntation before the Surpcal Section Ne«york Academy vfiJeditise 
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^URING the ttvelve year penod from 
January r, 1917, to January i 1929, 
1,091 patients with epidermoid cara- 
noma of the skm and i ,374 patients tv ith basal 
cell carcinoma of the skin nere treated at the 
Mcmonal Hospital These cancers de\ doped 
on the basis of bum scars nen and ancient, m 
28 instances, 21 were epidermoid carcinomata 
and 7 ^ere basal cell epithehomata From 
these data e ha\ e estimated that 2 per cent 
of all epidermoid caranomata and o 3 per cent 
of ail basal cell carcinomata onginate on skjn 
subjected to thermal injuries We are unable 
to determine the incidence of such cancers 
with relation to the number of bum scars 

Historical Note 

Ccisus observed the de\ elopment of cancer 
m bum scars In 1828, Marjolm published 
his dassical descnption of the ulcer x^hich 
onginates m degenerating scars and which is 
known today as “Marjolm’s ulcer ” 

In 1839, Dupuytren related the case history 
of a Belgian who was treated for an enormous 
cancer which arose on the scar of a burn by 
sulphunc acid He described the instance in 
his Legons orales de chnigue chmirgicale 

‘*C*esiainsi dit if, gu’tf v a quclqttes Qnities,jefus 
eitigi de praliquer I'ampulalton de la jamhc d tin 
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habtlanl de la Belgique pour tin vaste cancer gut lut 
Stall surtenu siir la cicatrice d’une br&lure profonde 
faite dans son jcune d^e par de Vacid suljurique 
repandu sur I articulalion dii pied avec la jambe, le 
pied cl la parlie tnferteure de la jambe Cel tudttidu 
aiait pourlaiit passi sa jeuuesse ei son dge m&r sans 
aiicune espice d accident Le cancer ne se dl lara sur 
la cicatrice acluelletncnl tirailUe qiiaux approihes de 
la viellesse ' 

The English surgeon, Cassar Hawkins, m 
ib25 reported two cpitheliomata, which had 
developed m the scars of English soldiers, who 
had been burned in India, n and 27 jears 
before the inception of the cancer The 
French ph> sician, Heurtaux, wrote a brochure 
on this subject in i860 Broca observed an 
epithelioma in an ulcerated scar on a man 
aged 75 >ears, he reported this observation in 
1862 and stated that the patient was burned 
51 >ears before (i8n) when he was 24 >ears 
old and a soldier in the Napoleonic wars 

The kangri burn cancers of the Kashmins 
and the kairo burn cancers of the Japanese 
are well known examples of the influence 
exerted in the production of skin cancers by 
the repeated application of heat 

kA^GRI BURN CA^CER 

Since i88r, at the Kashmir Mission Hospi- 
tal India, there have been over two thousand 
cases of kangn burn cancer Dunng the last 
35 >cars, the surgeons at this hospital have 
performed 45 operations annually for kangn 
burn cancer as compared with 10 per annum 
for other forms of cancer Ernest F Neve, 
senior surgeon at this institution, has written 
interesting and illuminating accounts of the 
nature of this neoplasm 

The “kangn” is an earthenware bowl 5 or 6 
inches m diameter, surrounded by basket work 
and surmounted by a wicker handle It is 
heated by means of wood charcoal, and is 
worn bj the poorer class of Kashmiris against 
the sLm under a single, loose garment not 
unlike a smock The pnmaiy factor in the 
causation of kangn cancer is heat Neve has 
shown by experiment that the temperature to 
which the slan is exposed is between 150 and 
200 degrees F 

The seats of election of the grow ths are the 
mner sides of the thighs and the antenor sur- 
face of the abdomen above or below the 


umbilicus They are never found on the back 
or on the extensor surface of the limbs The 
skin of the abdomen and thighs may exhibit 
every stage of chronic dermatitis from rednew 
with or without desquamation to thickened 
patches, warty induration, or even horny out- 
growth projecting from the surface Pig 
mentation is increased over the distribution of 
the superficial \ cins, their course being marked 
by brown discoloration Such patients are 
espcaally prone to develop epithelioma 
The frequency of actual scars from previous 
burns is noteworthy It is such a scar which 
usually forms the nidus of the malignant 
growth 

The disease is more common in men than in 
women, because of less continuous use of the 
baskelbj thclatter The average age of onset 
is 55 >cars The average duration of life is 15 
months from the recognized time of onset of 
the cancer 

There are three forms of this cancer, all of 
which are types of squamous cell epithelioma 
The most common vanet> is a circular or oval 
cratenform ulcer having raised edges and a 
diameter of about iK inches Another type 
consists of multiple small ulcerated or ex- 
cavated areas with little signs of overgrowth 
The third variety is a cauliflower excrescence, 
3 or 4 inches w^de and projecting i or 2 inches 
above the contiguous surface There is always 
a septic discharge from the cancer 

More than 50 per cent of the cases, when 
first seen, show invasion of the regional lymph 
nodes, particularly the nodes in Scarpa’s 
triangle and along Poupart’s ligament when 
the I(^ions arise on the limbs In the opera 
tion, which IS fairl> successful, the lymph 
nodes are remov ed first because the primar> 
tumor IS septic 

KAIRO BURN CANCER OF THE JAPANESE 

The habit of using a portable oven for the 
maintenance of body warmth is also a cancer 
hazard among the Japanese This utensil is a 
light tin box, 7 inches long, 4 inches high, and 
I inch thick, with a sliding top made of the 
same material This flat box is curved on its 
broad surface to enable it to fit snugly against 
the contour of the abdomen Within the box 
IS placed powdered charcoal which is ignited 




Fig 3 Case i Appearance on admission 

by spnnkling hot coals over its surface The 
cloth poke or sack enveloping the tm oven is 
frequently heanly embroidered ^\lth designs 
It IS norn under the kimono and against the 
shirt and is held m place by a sash around the 
waist Heat is generated for at least 3 hours 
The kairo is worn more commonly by the 
older women, particularly when attending 
temples of wors^p 

Continued or prolonged exposure of the 
skin to artificial heat produces an erythe- 
matous burn or chronic thermal dermatitis 
known as erythema ah t$ite (ephelis igneahs) or 
fire flowers The mechanism of production of 
cancer in these areas and the types of lesions 
are similar in every respect to these features of 
the kangri burn cancer 

The Etiology of Burn Scar Cancers 

EWINC’S POSTULATES 

To establish the relation of any cancer to a 




Fig s Case i Piotomicrograph of squamous carci 
Roma, Grade IL 


2 The Jaw 0/ localities, which purports 
that the cancer must originate within the 
boundanes of the burned area 

3 The absence of an> precursory or similar 
neoplasm on the site of the burn prior to the 
development of the cancer We have observ ed 
one case wherein a pigmented n.evus was 
situated m the region of the burn, later a true 
melanoma developed in the burn scar An- 
other interesting occurrence was the devel- 
opment of a neurogenic sarcoma in a burn 
scar, the patient previously had generalized 
neuro-fibromatosis Evidently in these two in- 
stances the thermal trauma or the disturb- 
ances attendant on infection and healing of 
the burned skin were sufficient to stimulate 
these benign neoplasms to malignant prohf- 


smgle trauma, Ewing has formulated a senes 
of postulates which must be fulfilled in each 
instance These postulates are equally ap- 
plicable in the case of carcinomata developing 
in bum scars, namely 

I Incontrovertible evidence of the burn, as 
shown by the wound or the resultant^scar 


eration 

4 The histological variety of the cancer 
must be compatible with the tissues found in 
thennal wounds and scars, e g , squamous cell 
caranoma m the majority of instances and 
basal cell epithelioma occasionally in the 
superfiaal burns 
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Fiff 4 Case a Fpuhflioma originating m bum *car 
of left temple 


5 The jn fen al ot time bettt eon the <}ate of 
burning and the onset of the cancer must be 
proper, this postulate is more important for a 
single acute trauma than for burns, although 
on Its basis e ha\ c classified these tumors into 
acute ttound cancers and chronic scar cancers 

THE C\USE OF THE DURN 

^ bum IS an injury inflicted on the bod> b> 
a degree of heat higher than is compatible 
with health) action in the part affected A 
burn can be caused b) an) bod) that radiates 


TABLE I — THE CAUSE OF THF DURN 


Caus«ol burn 

Acute wounil cincer 

1 Chramescar cancer 

I Flame 

1 1 Squamous cell 

J Basal cell 

1 4 Squamous ca 

2 Alcohol flame 


1 I Squamous ca 

3 Hot oil or wax 

t Squamous cell 
t Basal cell 

1 Squamous ca 

4 Scald 


3 Squamous ca 

5 Hot tar 


2 Squamous ca 

6 Molten metal 


1 Squamous ca 

I Basal cell ca 

7 Powder evplo 
$ion 


2 Squamous « 

8 Hot objects 1 

2 Basal cell 1 

2 Basal cell ca 

9 Unknown | 


3 Squamous ca 


F 



Hg S Case 3 !• pithelionu of right tcmporofrontal 

region 


much heat The potentialit) of a scar to 
undergo malignant degeneration and the 
histological \ancly of epithelioma resulting 
are due to the extent of surface area m\ohed 
and to the depth of the bum, nhich in turn 
arc related to certain factors, namel) (i) the 
degree of temperature, fs) the nature of the 
exciting agent, and (3) its capacit) for heat 
absorption, (4) the duration of contact, (5) 
the susceptibilit) of the part acted upon, and 
(6) the condition of the patient 
Bums are commonl) due toproximit) to, or 
direct contact with, flame or heated solid 
bodies, superheateti air, gas and powder ex 
plosions, and inflammable liquids, such as 
gasoline Scalds arc produced by the action of 
lading Water, or other liquids, superheated 
steam, and molten metals The difference m 
the effects of burns and scalds is comparable 
to the distinction between roasting and boil 
ing The higher the temperature of the burn 
ing agent, the more severe mjur) will result, 
other conditions being equal 

The content of this report considers onl) 
thermal and chemical burns, excluding those 
cancers developing m skin which has been 
ovenrradiated by X ra)S or radium 
In general the acute wound cancers which 
are listed m Table I, and which developed 
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T\ithin a >ear of the date of the mjur>, oc- 
curred in instances of quite superfiaai bums 
ttith little surface in\oUement The one ex- 
ception to this rule ^as m Case 23, in which a 
bum of moderate seventy and extent caused 
by hot molten wax was complicated by the 
development of an acute wound squamous cell 
cancer within a >ear Another generalization 
may be deduced from these data, all the basal 
cell cancers of scars occur in instances wherein 
the bum was sufficiently superficial to spare 
the hair folhcles and sweat glands 
At first glance this conclusion seems to con- 
tradict our previous conceptions regarding the 
types of bums produced by the vanous agents 
listed m Table I For example, hot oils were 
the agents in bums which terminated m two 
acute wound cancers and one chronic scar 
cancer Fluids, such as oil, which boil at 
higher temperatures than water produce in- 
creasingly severe results The thicker the 
fluid IS, at the same temperature, the greater 
IS its capacitj for heat Moreover, this 
oleaginous fluid adheres longer and evapora- 
tion being slower, the effect is naturally more 



Fig 7 Ca«e 5 Photomicrograph of squamous carcj 
noma. Grade II 


severe Bums b> hot objects (of which two 
were b> hot anders or coals) were the 
causative agents in four instances of basal cell 
cpitbeliomata Ordinanlj, as the heat of 
solid bodies is usuallj greater than that at- 
tained by liquids, except metals m a state of 
fusion, the former produce v er> deep bums, in 
which no vestiges of the prevnous epithehum 
and Its accessorj structures, the hair folhcles 
and sweat and oil glands, remain as possible 
points of origin for such basal cell epithelio- 
mata On the contrary, fluids flowing over a 
large surface cause more extensive though 
comparative!} superficial lesions, yet scalds 
were provocative 0/ dense hard scars in 5 
instances of this senes, which resulted m 
squamous carcinomata at a late period The 
explanation for these differences lies m the 
individual vanations and the other factors 
which influence the development of cancer m 
scan* 

The relative capaat> of the substance for 
heat does not alwa }5 determine the mtensit} 
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8 Case 6 Tuo cpithcliomaU of fare orii;inalin? on bum scars Note the 
surrouncjin;; scars and the 3C<)uircd cpicanihusof the lift c>( 


of the mjur> , 'ilthough m manj instances this adherence This factor is c\ iclcnt m burns b) 
IS true This apparent paradox cm be cx- brass (Case jS) and b> hot pitch (Cases 12 and 
plained on the assumption that some articles 14) In such instances the adherence to tht 
are not onl> better heat conductors than skin inaohcs the tearing a\aa> of the super 
others but they cause a more decided destruc* ficial portions of the derma in the rcmoaal of 
tion of tissue due to their tenacious surface the burning agent In \ie\\ of the carcinogenic 



Fig 9 Case 7 Ulcerating squamous carcinoma of 
postauncular region 


influence of far, one must be cautious in 
attributing the cancer in the scar to the ordi 
nary factors which induce this dc\elopment 
lar cancer m the human maj dc\eIop 30 
>cars after exposure and in experimental 
animals at least, one application of tar ha« 
been known to be sulTicicnt Fmdla) used hot 
lar in his experiments with carcinogenesis 
which ma> in\ alidatc his results m so much as 
the heat should be consiflered an accessor) 
factor in the production of cancer 

THE SC\. INClDrNCE OF CANCER IV IlURV SC \RS 

Of 1 091 squamous carcinomata of the skin 
studied at the Memorial Hospital, 59 per cent 
were in males and 41 per cent were in females 
Of the 21 squamous carcinomata which oc 
curral in burn scars, 16 (76 per cent) were in 
males and s (24 per cent) w ere m females Of 
1,374 basal cell carcinomata of the skin studied 
at the Memorial Hospital, 56 5 per cent were 
m males anti 43 5 per cent were m females Of 
the 7 basal cell epithcliomata which occurred 
m burns or burn scars, 6 (S6 per cent) were m 
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FiS *0 Case 9 Small epithelioma on an e^tens»\e 
burn scar of the back of the neck The cars were destroj ed 
bj the bum 

males and i (14 per cent) as in a female 
These figures dearly indicate that the male 
has a much greater liability to dei elop cancer 
m the scars of bums than does the female , this 
liability morco\er exceeds the usual pre- 
ponderance of male 0^ er female in the case of 
all epitheliomata of the slan 
Fen physicians realize that more females 
than males die of bums, particularly dunng 
childhood and old age In the fourth jear of 
life the relatively high death rate of females 
begins The margin increases from 5 topyears 
when more than tmee as man> girls as bovs 
die of this cause, and there is a more or less 
pronounced excess in the death rate of females 
until the age of 35 vs reached It is not until 
the age of 35 is reached, when very large 
numbers of men are engaged m industnes sub- 
jecting them to the hazard of bums and scalds 
that so many males die from this cause as do 
females In later life v\ hen feu er men are sub- 
ject to these nsLs, n omen agam experience a 
much higher death rate Female attire is an 
important factor m increasing the hazard 
The greater frequencj of bums and scalds 
in females and the infrequency of cancer in 
the scars of such bums, do not disturb the 
etiological Significance of thermal trauma to 
scar cancer, although manj of these cancers 
develop in scars of bums which occurred in 
childhood, when more girls than hoys are 
burned If the scars of bums are more com- 



Fig II Cas* 9 Phelomierograph of squamous carcj 
noma. Grade II 


mon m females than m males, then the reason 
for the preponderance of males who develop 
cancer in their scars can be found in the more 
frequent irritation, infection, trauma, and 
neglect of these scars 

AGE VT ONSET OF CANCER 
The average age of 1,091 patients with 
squamous caranoma studied in this institu- 
tion was 58 years, only 7 (o 64 per cent) of 
these patients were younger than 25 years 
The average age of 1,374 patients wnth basal 
cell carcinoma studied m this institution was 
6i years, only 7 (05 per cent) of these pa- 
tients were younger than 25 years Of the 
cancers developing in bum scars and unhealed 
burns, the chronic scar cancers occurred at the 
average age of 53 s years, and the acute 
■wound cancers at the average age of 56 years 
The age of the scar is more important than the 
age of the indmdual, because this variety of 
cancer may occur m young people if the scar 
has been existent for a long time, such as from 
infancy or childhood One of the patients m 
our senes (Case 16) was burned at the age of 
syi years and had a squamous cell carcinoma 
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de\ clop in the scar 14 > ears later In the carlj 
report b> Hawhins, one of his 2 patients uas 
onl} 28 jears of age DaCosta reported the 
occurrence of an enormous squamous car 
cinoma in a burn scar inaoUing the entire 
lumboclorsal region of a man aged onI> 20 
>ears The aaerage age of the patients with 


TABLF ir — AGE INCtDENCF 




Fit; >3 Case to rhotomicrotrnph of squamous carci 
noma. Trade It 


carcinomata arising in burn scars and reported 
b> Mason uas 51 s >cars The aterage age 
or duration of the scars m these same people 
uas 42 >cars, therefore he concluded that the 
majority of the burns occurred in childhood 

HIE SC\R 

Ttmc(oitsii»ic(J tn Iicaltiit’ of uoioid In the 6 
cases of acute uound cancer, the carcinomata 
made their recognizable appearance before 
healing uas complete We have incomplete 
data concerning the healing of bums uhich 
later dev eloped scar cancers, m 9 instances the 
healing time uas ascertained In 3 of these 
instances the uound never healed, one de 
vcloped cancer m 5H >ears after the burn 
(Case 12) and the 2 other patients developed 
cancer at indefinite periods after the burns 
The average time consumed in healing for the 
6 other burns u as 805 da> s Not one burn of 
these 28 uas treated bj skin grafting, healing 
took place b> the natural processes of 
cpithelialization from the margins of the 
uounds and from residual hair follicles and 
sweat glands when present Under normal 
arcumstances, this epithelium grows slouly at 
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Fii; 14 Case la Fpitbelioma of dorsum of right 
hand 

the average rate of one-eighth of an inch a 
week, so if the area of skin lost was of con- 
siderable e'Ktent, healing would be labonous 
and tedious Moreover, infection by pyogenic 
organisms, a constant concomitant of un- 
grafted bums, delays the healing process and 
contributes greatly to the production of dense, 
fibrotic, avascular scar tissue Sj'philis and 
ansemia are other factors which interfere with 
wound healing Scars of slow formation are 
much more liable to undergo caranomatous 
degeneration than scars quickly formed, as 
the latter are pliable and soft The location 
of the bum sometimes impedes rapid healing, 
particularly when the axilla, groin, and middle 
of the back are mvolv ed 
Duration of scar before the ousel of cancer It 
has been stated previousl> that these forms 
of cancer can be divided into two separate 
groups on the basis of time relationship to the 
development of cancer The interval between 
the date of injury and the onset of the cancer 
was only o 3 jears for the acute wound can- 
cers, whereas in the chronic scar cancers the 
average age of the scars was 32 5 jears The 



Fig 15 Case 13 Epith“lionia onginating in burn scar 
of elbow 



Fig 16 Case 14 Epitheboma originating on a bum 
scar of the ngbt forearm 

available data at hand indicate that the 
patients with chronic scar cancers w ere burned 
at the average age of 20 >ears 
The acute wound cancers of bums are more 
frequent in older people with atrophic and 
keratotic skin, the average age of these 
patients when burned was 52 jears In such 
instances the thermal trauma is a probable 
exatwg factor to a skin which is already more 
susceptible to carcinogenic influences, w hereas 
m old scars the cancers are the result of other 
metagenetic changes and the heat per se has no 
direct beanng on the genesis of the cancers If 
heat is not the causative agent in the acute 
wound cancers of bums, there is the question 
of possible stimulation bj the tissue toxins 
released b> autol>sis and heteroljsis from the 
bum eschar, the absorption of these toxins 
leads to parenchymatous degeneration of the 
viscera and proliferation of connective tissue 
An mteresting possibilitj is presented m a case 
report bj Eichorst, a caranoma developed m 
the edge of a duodenal ulcer after burning and 
metastasized to a dorsal vertebra This so- 
called duodenal ulcer of Curling is an occasion- 
al complication of extensive bums and its 
mode of origin is disputed It is presumably 
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Fig 17 Case 15 Photomicfognph of tquamous caret 
noma Grade II 


caused b> the excretion of acrid toxins m the 
bile or b> septic embolism m the duodenal 
ail Carcinoma of the duodenum is rare and 
ulcer of the duodenum is common The toxins 
resulting from the bum may have had some 
part in the cancerous transformation of this 
ulcer m Eichorst’s patient 
Acute cancers in bums seem to be infre- 
quent, Stauffer, Bang, Huguenm, and Pickcnll 
have reported cases in point, the cancers ap- 
pearing within thirty da>s following the bums 
Relation of the scar to the development of 
cancer Scar cancer has been designated by 
the French as “carcinoma epithcliale cicatn 
sans ” Innumerable cases have been record- 
ed m the literature of carcinoma developing 
in lupus scars, m scars of sinuses, m scars 
communicating with necrotic bone as in 
osteomyelitis, m scars of amputation stumps, 
in scars of X ray burns, in scars of animal and 
insect bites, m vesicovaginal fistula and fistula 
in ano, and even in the scars of operative 
incisions, although Delbet states that car- 
cinoma never develops in scars of wounds 
which heal by primary intention Some 
oesophageal cancers follow scalds or caustic 
burns of this viscus (Grandclaude) Among 



Fis iS Case >6 rhott>mKR>fiTanh «( an tpidemovl 
catOMma which meustasued to the left scapula and right 
lung 


the epithcliomata treated at the Memonal 
Hospital were 2 squamous carcinomata which 
developed on scars of a frostbite and of a 
carbuncle In Mason’s senes of 98 scar can 
cers, 19 were in scars producctl b> bums 
Baasner slated that in 190 collected cases of 
scar cancer, 33 followed burns, 48 were in 
fistulas, 39 in leg ulcers, 14 in lupus scars, 12 
on calluses, 31 on cicatnces produced by va 
nous traumata, and 13 were of miscellaneous 
ongin Durand collected 90 cases of de 
generated scars and noted that 70 of this 
group were m bum scars Jfontpellier and 
Fabiant comment on the infrequencj of 
epithelioma of the skin and the converse 
frequenej of bums in childhood in the natives 
of Algiers, thc> attach an etiological signifi 
cance to the fact that the 5 cases of cancer of 
the skin w hich the> report, w ere epitheliomata 
which developed on the basis of bum scars 
Bang succeeded in producing expenmcntal 
scar cancers in 2 mice which had been severely 
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burned In i mouse, the carcinoma appeared 
within 4 weeks after the burning In the other 
mouse, a papilloma developed in the scar, 1 
year and 5 months after burning, this lesion 
later changed to a true papillary squamous 
carcinoma 

Goldblatt classifies burns into two classes 
according to their end-results those that will 
heal with scar formation, and those that will 
heal without scar formation This method 
immediately puts into the mind of the surgeon 
a practical classification in which the expected 
functional end-result is predominant Thus 
under this classification Goldblatt recognizes a 
type 1 or scar forming, and a type 2 or non- 
scar forming burn This classification also, in 
terms of treatment, tells the surgeon that a 
type I burn wall require special treatment to 
minimize scarring, whereas a type 2 burn will 
require no thought to the possibility of scar 
formation and will necessitate no treatment 
except to relieve the inflammation Type i 
burn is the only one of significant import in 
the study of scar cancer 

On the basis of Dupuytren’s classification of 
burn depth, burns of the first degree are not 
attended by scarring, burns of the second de- 
gree produce slight pitting only when the 
blisters or bullae injure the stratum germi- 
nativum, burns of the third degree produce 
superficial scars which are not liable to ap- 
preciable contraction, and burns of the fourth 
or fifth degrees tend to cause severe con- 
tractural deformities and dense thick scars 
after healing has occurred The cicatrices may 
be small and flat or large and rugous The 
neighboring skin may be soft and pliable as 
in the normal state, or tightly stretched to 
produce cosmetic disfiguration or contractural 
deformity The tight, thick, dense scar is the 
one most liable to carcinomatous degeneration 
Clement, on the contrary, has stated that can- 
cer usually develops on scars of burns of the 
second or third degree (Dupuytren), in which 
the skin destruction is not deep \Ve find the 
acute cancer of burns, particularly the basal 
cell type, to originate usually on wounds of 
this superficial character 

The unique difference of burn scars from the 
scars of other wounds is that the scar is spread 
out on the surface and is entirely visible. 



Fi? 19 Casei7 Recurrent nodule of epidermoid carci 
noma in center of wound of popliteal space 

whereas scars of incisions, punctures, lacera- 
tions, etc , are distributed m the depths of the 
tissues The process of repair is essentially the 
same in the two types of wounds, but m the 
case of burns, the amount of epithelial re- 
generation IS undoubtedly greater 
The scar tissue resulting from a burn under- 
goes greater contraction than new tissue 
formed m other circumstances The tendency 
of such a scar to contraction continues for 
many weeks after the completion of cicatriza- 
tion Contraction proceeds slowly, painlessly, 
imperceptibly but irresistibly As a conse- 
quence, the cicatnx puckers the neighbonng 
integument into folds, the scar itself grows 
thi(Ler and develops irregular knobs or 
tubercles within its substance This type of 
indelible cicatnaal tissue is called “inodu- 
laire” by French surgeons and is prone to 
ulcerate The amount of scar tissue depends 
not only on the depth and extent of the burn, 
but also on the variable susceptibilities of the 
patients We emphasize the contractures and 
tension of scars because it is in such conditions 
that ulceration is easily provoked 
The diseases of the burn cicatrix are fissures, 
ulceration, irritability, itching, neuralgia, 
hypertrophy, and keloidal, epitheliomatous, 
and calcareous degenerations The scar is less 
highly organized than the original integument 
and as a result is peculiarly liable to ulceration 
and other degenerative conditions This con- 
forms to the general law that newly formed 
and lowly organized structures are much more 
prone to inflammation and other degenerative 
processes than are the older and more highly 
constituted tissues Virchow, in his treatise 
on the pathology of tumors, remarked that 
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Db 20 Case 18 Enormous sauamous carcinoma on^i 
natin„ on a burn scar of the left leg 


cicatrices may be the starling points for cer* 
tain of the squamous caranomata The 
cicatrix, he wrote, is an incomplete structure 
and does not reproduce cxactl> the typical 
structure of the injured part, an instance 
where an imperfection of tissue exists as a 
contributor) cause to the de^elopment of a 
tumor 

There is an abnormal relation between the 
epithelial and conncctne tissues in e\ery 
cicatrix which establishes a predisposition to 
cancer formation in those scars which are ac- 
companied by rhagades, ulcers, fistulas, and 
similar chronic lesions 

Factors acting on the scar Scagliola asserted 
that 10 per cent of his patients had parents 
who had cancer He suggested that a hered- 
itary predisposition to the formation of poor 
scars and even scar cancer might exist We 
have no evidence to confirm this opinion The 
fact that carcinoma develops in tissue non- 
existent at birth sufficiently disproves Cohn- 
heim’s theory of embryonal rests and supports 
Virchow’s theoT) of the irntativ e origin o£ scar 



tig 21 Case IQ large fungating infectMl squamous 
carcinoma invoKing the right buttock femoral tngone 
thigh, inguinal region, and mons \ eneris 


cancer There is nothing in the history of scar 
carcinoma to give any grounds for upsetting 
the genenlly accepted theory of the histo 
genesis of epithcliomata lo Baasner, it 
seemed probable that the scars which are \er) 
slow to heal, afford portals of entry for the 
causative agent, which can be inoculated only 
with difficulty, but finds an especially favor 
able soil for growth in the thin cicatricial 
epithelium which has been injured in its 
nutritional relations Such a theory is sup 
ported only by the personal opinion of 
Baasner 

Scar tissue is poorly vascularized because 
dense fibrosis obliterates many of the blood 
vessels, the resultant imperfect nutnbon of 
the scar is responsible for the case wnth which 
ulceration occurs The dry , thm, and delicate 
epithelium cov ermg the scar is easily destroyed 
by trauma, to which it is frequently subjected 
because of the elevation of the scar The 
normal slan is not so readily injured by trauma 
because it is elastic and because of its ability 
to glide slightly ov er the subcutaneous tissues, 
thereby avoiding the full brunt of a blow In 
the case of adherent scars, this protective 
mechanism is lost and the epithelium is 
abraded by relatively slight injuries Each 
successive abrasion, ulceration, or fissure heals 
with increased difficulty , the quality of the re- 
generated epithelium is progressively inferior, 




liR 22 Case 21 Cpithelioma having some of the his 
tological charactenstics of a basal cell lesion 

and finally the persistent stimulation to the 
marginal epithelium for repeated grovi th and 
repair ivith constant frustration, may lead 
to a loss of tissue restraint and eventually 
cancer 

The development of carcinoma on a cicatrix 
can be attnbuted occasionally to the trauma 
induced by movements of a limb or joint on 
which the scar is placed Persistent pruritus 
in a scar is a dangerous complication because 
the patient invariably scratches the area 
and rubs off flakes of keratinized epithelium, 
leaving small sanguineous points nhich may 
coalesce to form an ulcer or may become in- 
fected Acute and chronic traumas, irritation 
by dirt and clothing, and infection of the scar 
are the common stimuli to the development of 
carcinoma in these scars Prolonged primary 
or secondary suppuration in the scar is a fre- 
quent causative antecedent of carcinoma m 
this location In two of our patients (Cases 14 
and 28) the stimuli to ulceration of the scars 
^th failure to heal and finally the develop- 


Fig 2i Case 23 Photomicrograph of a squamous car 
cmoma, Grade I plus, radioresistant 

ment of carcinomata, were subsequent burns 
of the original burn scars 

DISTRIBUTION OF THE SCAR CANCERS 
The site of predilection for carcinomata of 
burn scars are naturally those parts of the 
head and extremities which are most subject 
to burns Is the burn a contributory agent to 
the creation of a cancer by the production of a 
scar, or would a cancer have developed in this 
location anyway? Do the identical locations 
of these scars and cancers have a causal re- 
lationship or is It merely coinadental? These 
questions probably have been answered cor- 
rectly by Galard, as follows 

"Cerlatnes cotidilions Iraumaliques et en particulier 
les ctcalrues de briilures soul apparaflreles ipilheliomes 
viilgatres d un dge el dans des rSgions, od Von n’a 
guire Voccaston de les rencontrer d habitude ” 

In our own expenence, we have observed 
that many of these scar cancers begin m 
regions where the ordinary epitheliomata of 
the skin are qiute infrequent, as on the arm, 
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Tig 24 Case •’4 Tpithelioma orjoinaling in a bum 
scar of the dorsum of the hand 

elbow, groin, and popliteal space (Cases 13, 14, 
16, 17, 19, 20) 

Ruchaud lists the distribution of these scar 
cancers in the order of their frequenc> as 
follows arm, leg, head, and trunk lie found 
the Upper arm affected more often than the 
forearm and the thigh more often than the leg 
The distribution of the 28 cancers in our group 
IS shown m Table III, which can be sum 
marized as follows, head, 10, including 4 of the 
6 acute wound cancers, hand, s. neck, 3, 
thigh, 3 , arm, 2 , back, 3 , leg, i , foot, t , knee, 1 
All 5 carcinomata of the hand were situated on 
the dorsum of this member The palm of the 
hand is frequentl> subjected to superfioal con 
tact burns, seldom causing more than \csica 
tion, furthermore palmar bums heal quickl> 
and produce minimal scarring On the con 
trarj, the dorsum of the hand suffers more 
severe burns and scalds, the skin texture is of 
poorer quality and does not heal so readily as 
the palm, the circulation to the dorsum of the 
hand is inferior to that of the palm, sharp 
traumas to scars are more frequent on the 
dorsum and the metacarpal bones are quite 
close to the scar Three of the $ cancers m- 
volved the right hand, the right hand is 
burned more often than the left and the scars 
of this location are undoubtedly traumatized 
more frequently than are similar scars on the 
left band Conversely the left hands of 
roentgenologists are burned by roentgen rays 
and roentgen ray ulcers and cancers are 
usually on the dorsum of the left hand 

Pathological Anatoitv 
Gross pjlhologtcal anatomy Cancers de 
veloping in burn scars are often multiple if 
extensive acatmation exists (Cases 5 and 18) 


In form they are earl> distinguished from 
other epidermoid carcinomata of the skm by 
the fact that they originate only m the invest 
jng epithelium The carcinomatous degenera 
tion, espcciall> in large ulcers, is often con 
fined to the margins, which begin to crenate 
and show a warty appearance There are two 
clinical forms of this cancer, (i) the flat, 
indurated, infiltrative, ulcerative carcinomata, 
and (2) the exophytic, evertent, vegetative, 
papillary carcinomata The majority of these 
neoplasms are the ulcerative variety, the 
papillary form is infrequent The papillary 
caranomata are often movable and not 
attached to the deep structures as are the 
ulcerative carcinomata The two typical pap 
illary epidermoid carcinomata in this report 
are Cases 3 and 13 The infiltrating car 
anomata invade not only the surrounding 
scar but also muscles, tendons, and bones 
(Cases 5, 7, :o, 12, 14, 15, 16, 19, 20) 

Deep invasion is late and the spread of the 
tumor by direct growth is often determined bj 
the deep fasaal planes All of the bulky scar 
cancers arc malodorous due to sphacelus and 
saprophytic infection 

The basal cell cpitheliomata ansiog m super 
ficial scars are small at first and differ m no 
wa> from the usual clinical picture of rodent 
ulcer or of adenoid cjstic epithelioma 

Pathological histology Histologically also, 
the ulcerative variety is more common than 
the papillary cpitheliomata, furthermore, it is 
clinically and histologicall> a more malignant 
cancer, an assertion which is substantiated b> 
earlier metastases from this sort of lesion If 
the burn is deep enough to destroy the corium, 
then squamous carcinoma is the only histo 
logical kind of epithelioma which could 
originate on the resultant scar, because the 
hair follicles, sweat glands, and skm accesso 
nes tn tolo would be likewise destro>ed and 
the only epithelial structure left would be the 
epidermis 

By grading these cancers according to 
malignancy, v\e found all the epidermoid 
caranomata to be squamous cancers, GradesI 
and II, well differentiated, radioresistant, aduU 
neoplasms The typical products of keratim 
zation of these caranomata consist of stenie 
squamous sheets, where the protoplasm i' 
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changed to keratin or to a substance analogous 
to keratin These sheets are end products, 
they are deprived of nuclei, sometimes this 
substance is encysted or sequestered in the 
tissue depths as cornified globules or “pearls ” 
Intercellular fibrils are sometimes visible, 
mitoses are observed, foreign body giant cells 
may be present near the globules of keratin 
When the bone is invaded, tiny spicules of 
destroyed bone ma> be found m the center of 
the epithelial pearls 

Inflammatory phenomena are present m 
vanable degrees m all these cancers Lym- 
phocytes prevail around the earl> lesions, but 
are obscured later by the polynuclear leuco- 
cytes ^\hlch accompany the inevitable in- 
fection Ewing has tersely stated the r61e 
infection plays in these chronic ulcerated 
cancers “Secondary infection by strepto- 
coccus IS nearly constant with deep ulcers, 
ma> accompany the metastases, greatly in- 
fluence the course and termination, or may 
even dominate the clinical picture ” 

The connective scar tissue forms a protec- 
tive barrier against dissemination of this kind 
of cancer When metastases do occur, they 
are histologically similar to the primary can- 
cer, hornification, and c>sts containing ex- 
foliated scales of keratin being present 

Metastasis 

Even when the cancer is of long duration 
and infiltrates deeply to the bone, the regional 
I>mph nodes are remarkably free from 
metastases The time interval between the 
appearance of the tumor and admission to the 
clime of the Memorial Hospital averages 3 7 
years for the chronic scar cancers, yet only $ 
of these patients had or later developed 
metastases to the regional lymph nodes (Cases 
3) 7, 10, 16, 22) The slow growth and the 
lateness of dissemination are due to two 
peculiarities of these cancers, the adult 
differentiated neoplasms and the character of 
the environment m a bed of scar tissue bear 
cancer of the dorsum of the hand is especially 
tard> m metastasizing Metastasis is by the 
lymphatics, and the growing edge of the 
carcinoma must penetrate the barrier of 
fibrosis presented by the scar before the 
lymphatic vessels are accessible The lym- 


phatics in the immediate neighborhood of the 
scar are largely obliterated by the cicatrix We 
believe the propensities of these tumors to 
grow and metastasize are the same as for other 
squamous carcinomata of the same histo- 
logical grade, once these scar cancers get 
beyond the limits of the enveloping scars, 
eg, into muscle which is well vasculanzed, 
they will spread as rapidly as any other 
epidermoid carcinoma 

Squamous carcinoma of any location seldom 
metastasizes beyond the regional lymph nodes 
forming the drainage basin for the area af- 
fected Visceral metastases are even more 
rare, yet they have been reported as occurring 
from scar cancer by Charcot, Boegehold, 
Gaucher, Mohr, and Durand Boegehold’s 
patient had a metastasis to the liver from a 
pnmary scar cancer located on the right arm, 
while Durand’s patient, having a carcinoma 
situated m a burn acatrix on the knee, dis- 
seminated to the iliac, pelvic, and lumbar 
lymph nodes and to the liver Mohr reported 
an instance wherein a squamous carcinoma, 
developing m a burn scar of the right arm, 
caused death by histologically verified meta- 
stases to the pleura, lungs, heart, and kidneys 
In this case he favored the assumption that 
the long, preceding pre-operativ e suppuration 
with Its accompanying loss of body fluids, 
together with infection of the stump and post- 
operative haraorrhages, rendered the body 
incapable of withstanding the colonization of 
the displaced cancer cells and favored the 
growth of metastases The only example of 
visceral metastasis in our group was m our 
youngwt patient (Case 16) aged 19 years, who 
developed pulmonary metastasis from a 
squamous scar cancer of the knee 

S\ ilPTOMATOLOGY 
ilODF or ONSET 

We hav e already explained our classification 
of these neoplasms into two groups on the 
basis of time of onset (i) the acute cancer of 
wounds and (2) the latent cancer of scars 
The origin of the latter carcinoma is insidious 
We have found that the latent cancers of 
scars begin in one of five different ways 

I A small indurated itchy papule appears, 
which IS intimately incorporated in the scar 
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from^vhich :t cannot bedefinitely demarcated 
This constitutes the pre ulcerative stage The 
epidermis ma> be ttart>, or delicate, dr>, and 
parchmcnt-hke, or ele\ated m grayish red 
papiU'c, which are sufficientlj translucent to 
show the dilated capillaries m their depths and 
periphery In the oarl> stages these nodules 
maj be simple epithelial papillomata, which 
later become carcinomatous The greater 
number, however, are cancer de nno The 
nodules become humid, increase m size, and 
ulcerate, after which growth is accelerated b> 
infection (Cases is and 22) 

2 A diffuse tumefaction of an hyper- 
trophied cicatrix or keloid occurs and becomes 
quite painful An ulcer dcaelops and spreads 
with some rapidit) Sometimes the ulcer is 
carcinomatous from its inception, but m man> 
instances it is first a simple ulcer which later 
develops an epithelioma on its margin This 
tumor enlarges to include eventuallj the 
entire ulcer (Cases 10, 16, and rS) 

3 The star usual!} loses its integnl} before 
It becomes cancerous Squamous, seal), 
pruritic little plaques appear which arc 
scratched off leaving tin) sanguineous ex- 
coriations These fuse, resulting in an ulcer 
caused b) a solution of continuit) in the scar 
(Cases 3, 5, and ig) 

4 Over scarred joints, indolent fissures ma) 
form, which heal reform, reheal, and finall) 
remain open with firm, resistant, fungoid or 
infected bases on which the epithelioma 
develops (Case 17) 

5 The onset of certain of these cpithclio 
mata is b> the accidental optning of the scar 
b) trauma The resultant traumatic ulcer docs 
not heal because of infection and ischamia 
Carcinoma then supervenes (Case 14) 

Symptoms The development of latent can 
cers m scars is neatly al" ays preceded b> 
marked itching or h>perasthesia Functional 
sjmptoms are less important than the local 
manifestations U'lth the occurrence of an 
adherent ulcer, a burning «:ensation begins 
which ma) progress to scalding, darting pain 
Because of the tenacious infection, the dis- 
charge IS proiuse, ichorous, and foul Hamor 
rhage is not common but ma) be extremely 
severe when the carcinomatous ulcer is ^tuated 
over large vascular channels m the popliteal 


space, cubitus, and femoral tngone The inva 
Sion of muscles and tendons leads to great 
functional disability m the later stages In ad 
vanetd cases with large suppurating necrotic 
lesions, toxemia maj result from absorption 

Course Due to anaimia and environment, 
the latent cancers of scars follow an unusuall) 
slow course as compared withskm cancers ans 
ing de tmo Those cancers situated on the 
dorsum of the hand seem to run an espeaall) 
slow course Recurrences are usually local 
The patient ordmanl) remains in good health, 
until late m the course of the disease when 
he ma) be Weakened h) suppuration, anaimia, 
or infrequently metastases 

DiAONOSlS 

The characteristic picture of a latent scar 
cancer is that of a chronic, resistant, indolent 
ulceration Itslowlv enlarges m circumference 
and increases in depth, presenting glistening, 
indurated, cv erted edges The other varieties 
are more rtadil) (llagno^ed Simple non ma 
lignant ulcers lend to heal spontaneous!) from 
time to time 1 uberculous ulcers are rare and 
occur chiefl) m )oung people, the> lack the 
local qualities of carcinoma, the) usuall) ac- 
compan) lupus, pulmonar) orl)mphatic tuber 
culosis, an acid fast stam for tubercle bacilli 
or a biopsy establishes the diagnosis, tuber 
culous ulters ore more frequcntl) multiple 
Lapc) re reported an unusual instance of tu 
bcrculosis and squamous c ircmoma co existent 
in an ulcer arising on an old burn scar S)‘phi 
htic ulcers tend to perforate or penetrate, the) 
have a distinct purplish copper color, the) are 
usuall) tertiar) lesions and respond tospeafic 
test thcrap) , the "rt assermann test and a biop 
s) onlimnlv confirm the dmieal diagnosis In 
some of the ulcerated squamous carcmomala, 
careful expression causes an uxtrusion of case- 
ous material resembling comedoes The carlj 
recognition of cancer is imperative in order 
to effect a cure without mutilating opera 
tion, furthermore a correct diagnosis insures 
proper earl) treatment 

Tkogvosis 

Despite the slow progress, the absence of 
disturbing S) mptoms and the lateness of re- 
gional metastases, the prognosis is serious 
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Scar cancers >\hich are located on the face and 
head are more serious than similar neoplasms 
on the extremities, because m the latter in- 
stance amputation may effect a cure as a last 
resort For the scar cancers of the head and 
face the physician must rel> only on irradia- 
tion and local excision The presence of metas- 
tases m the regional Ijmph nodes is the most 
important prognostic factor, it is of far greater 
import than the duration of the cancer The 
prognosis vanes with the selection of operative 
treatments and the hinds of manipulative 
measures attempted The prognosis is modi- 
fied by the location of the tumor, its fixit>, its 
proximity to blood vessels, the degree of sup- 
puration, and the radiosensitivity The age of 
the patient has an influence on the outcome, 
older people are less tolerant of radical surgical 
measures, uhereas in younger subjects, the 


epithelioma frequently has greater growth 
propensities (Case 16) 

In Table III, we have summarized the end- 
results of the cases which have been observed 
at the hlemorial Hospital Thirteen of the 
patients with latent scar cancer are living and 
all but one seem to be free of the disease, 7 
(54 per cent) of these patients ha\e been clini- 
cally free of cancer for more than 3 years 
Eight of the patients who had latent scar can 
cer are dead, i has been lost to further ob- 
servation Of the patients with acute wound 
cancers, i died of pulmonary tuberculosis, 
the 5 remaining subjects are alive and clini- 
cally free of disease for an average time of 4^ 
years after the completion of treatment 
The ultimate prognosis for acute wound 
cancers is better than for chronic scar cancers 
although the conditions attending the former 
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tj'pe are more fa\orable for rapid growth and 
dis&eraination of the cancer The better prog- 
nosis of acute wound cancers can be attributed 
to the superficial character of the a\erage 
scars m our cases, the small size of the can- 
cers, and the predominance of basal cell tj’pes 

TjJEATilENr 

rKOPIlYL-WlS 

There arc 6 cardinal points to be empha- 
sized about the prevention of scar cancer m 
burns (i) Thepre\ention of the burn, (2) the 
local treatment of the burn, particularly the 
successful management of infections, (3) pro 
motion of rapid epithehzation, (4) earl^ skin 
grafting of the burned area, (5) the proper 
care of the burn scar, and (6) radical excision 
ot the scar at the first indication of degencra 
itne changes neoplastic, or otherwise 

In so much as the Memorial Hospital is an 
institution for the treatment of neoplastic dis- 
eases, we ha\e little opportunit) to institute 
methods of proph>lx\is of cancer m bum 
scars The prevention of burns is a subject in 
Itself and has been considered m detail b> one 
of us (G T P ) m a recent monograph on 
burns A burn has been aptl} defined as an 
infected wound produced by beat Hence the 
immediate local treatment of the burn is of 
paramount importance m avoiding this fre- 
quent infection and establishing a granulation 
bed suitable for skm grafting Suppuration of 
the burned area dela>s healing, stimulates 
fibrosis, and is instrumental in the production 
of a thick, rcnitent scar, the very type which is 
prone to dev elop cancer Suppuration hastens 
the onset of cancer as the wound healing al 
ternatelj progresses and is retarded, an un- 
natural and dangerous stimulation to epithc 
hal proliferation 

In burns of severe degrees, early skm graft- 
ing IS the most efficient preventive measure 
for thickened scars, contractural deformities, 
and cosmetic disfigurations ^Vhen skin graft- 
ing is delay ed, there is formed an unhealthy 
anaemic granulation tissue, with a scar tissue 
base Chronic granulation tissue is the parent 
of scar tissue Nature tends to effect a spon 
taneous cure, but normal epithehzation is too 
slow' and should be supplemented by skm 
grafting A cancer seldom if ever arises in a 


scar healed by primary intention, primary 
wound healing is impossible in bums, but one 
can approach this condition by early skin 
grafting It is very important to employ skin 
grafting m children, not only for cosmetic 
betterment and to prevent contractural de 
fonnities, but because scars in children arc 
particularly exuberant and hypertrophic and 
therefore more prone to degenerate later m 
life The scar does not grow with the child, con 
sequcntly , with age it is subjected to increased 
ten<;ion The existence of the scar from child 
hood to old age results in prolonged exposure 
of the scar to carcinogenic influences None of 
the 38 patients included m this study had 
their burns treated by skin grafting lodav^ 
the frequent use of skm grafting by many sur- 
geons who treat a considerable number of 
burns, will furnish mlercsling information 20 
or 30 years m the future, about the compar 
ativc freedom of these grafted wounds from 
scar cancer 

The thin nbbon Ollicr-Thitrsch grafts should 
not be used unless the extent of the bum pre- 
cludes the employment of v hole thickness 
grafts The Thiersch grafts do not simulate 
normal skm, none of the skin accessories, such 
as hair folliclcd, sw cat and oil glands are pres 
ent, in consequence of which the grafted area 
IS dry, without oil, and subject to the same 
degenerations as scar tissue Cancer has been 
known to originate on Thiersch grafted re 
gions Lyle advocates the occasional employ 
ment of rhierscli grafts initially to do'ie the 
wound, followed after an appropriate intenal 
by full thickness gnfts to the same region If 
tht burn is small and unexposed to view, pinch 
grafts of the Rev erdm or Da\ is ty pe are some 
times suitable Burns of the dorsum of the 
hand are grafted by abdominal bridge grafts 
or pocket grafts along the lateral aspects of 
the corresponding thigh 

Every effort should be made to obtain pli 
able scars over joints, beenuse the flaxion and 
extension of these members tend to provoke 
ulcers and fissures m tight adherent scars 
Therefore, when scar tissue is beginning to 
form and the burned surface overlies a joint, 
it IS desirable to place the limb m such a posi 
Uon that the motion and integrity of the joint 
shall not be interfered with by the contraction 
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of the resulting scar In a ver> sick patient, 
rest and sleep may be so essential that the 
surgeon should offer comfort even at the ex- 
pense of this desirable attainment The posi- 
tion decided upon for each limb should be 
maintained constantly by the application of 
light, removable plastcr-of pans splints The 
splint should be applied immediatel> after 
separation of the eschar and dunng the heal- 
ing of the skin graft, it should be fenestrated 
to facilitate dressings The splint aids healing, 
maintains the full extension of the joint, pre- 
\ents contracture, obviates later undue ten- 
sion on the scar, insures better mo\ ability of 
the joint, and to some extent eradicates those 
factors which might lead to degeneration of 
the scar ivith ultimate cancer formation 
If the burn, though extensive, has healed 
spontaneousl> without the interpolation of 
skin grafts, the new fresh scar should be 
treated ^ith this same idea m mmd Splints, 
adhesive plaster, elastic bands, and extension 
appliances to prevent contraction should be 
continuously applied A hard contracted cica- 
trLx often jields to gentle but constant trac- 
tion without teanng If the pressure and 
traction are continuous, and never violent, 
supple scars may form and the parts return to 
almost normal function New epithelial Ia> ers 
may be ruptured by this method but the re- 
sults nevertheless are justifiable The scar can 
be softened and made more elastic b> the con- 
tinuous application of moist warm packs for a 
long time The moisture supplied b> bone 
acid solution must be constant and can be 
employed concurrently with the exerase of 
traction Certain measures, such as diathermy, 
ionization, and emollient embrocations may be 
used to reduce fibrosis Massage is advocated 
at the earliest moment to restore pliability 
of the part Adherent scars are sometimes 
spontaneously liberated, but they should 
be aided by massage and hjdrotherapeutic 
measures In some instances direct pressure 
b> vulcanized india rubber molds to the scar 
area will be of considerable benefit 
If the scarred skin is tense, poorly nourished, 
and inclined to ulcerate at the slightest provo- 
cation, improvement may be obtained by in- 
cisions made at right angles to the direction 
m which relaxation of the skin is desired 


Such incisions, if multiple, should be made 
parallel to one another and should run in the 
direction of the chief blood vessels, in order to 
spare the vascular suppl> of the scarred area 
Some wounds gape 2 or 3 inches in width as a 
result of this procedure but the defect can be 
closed later bj skin grafting The onginal scar 
quickly assumes a more normal appearance 

All large scars are menaces All sources of 
imtation should be avoided The scar should 
be treated with a bland oil at times to prevent 
excessive keratin accumulation If the scar 
becomes intractably pmntic, fissured, or ul- 
cerated, or begins to enlarge at a late stage in 
Us history, it is a better plan to excise such a 
scar before an actual epithelioma develops 
Plastic treatment of a scar should seldom be 
started until the scar has ceased contracting 
This is an end point which is difficult to de- 
termine and frequently is not reached until a 
year or more has elapsed since the incurrence 
of the injury 

The defect following excision of the scar 
must be filled with a skm graft For the hand 
the abdominal bndge graft or the pocket graft 
of the thigh IS suitable Skin flaps giv e better 
results than interpolated grafts of the Wolfe- 
Krause type because they hav e a better blood 
supply, are less inclined to shrink, and attach 
themselves more readil> to wounds having a 
scarred base The sliding flap can seldom be 
used for this purpose The transposed flap 
with the base of the flap at the defect is of 
service m covering defects on the trunk Doc- 
tor Burton J Lee, of the Memorial Hospital, 
has devised a sliding flap to cov er axillaiy de- 
fects resulting from the excision of skin in 
which there was marked degeneration due to 
irradiation by X-rays or radium On the head 
and extremities, we favor the use of pedicled 
flaps obtained from a neighboring site, if the 
skm there is available and uninjured by the 
burn Otherwise the flap ma> be transferred 
as intermittent “jumps” with the forearm as 
temporary host to the graft The pedicled 
flap is thicker than the Wolfe-Krause graft, 
(xintains more subcutaneous tissue, and is 
more viable One may employ Blair’s method, 
carefully preparing the skm flap, lifting it from 
Its onginal bed, and then i.oIie face by su- 
turing it back again for several days This 
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augments the blood supply to the flap and 
increases the safetj of its transfer to the 
location Such dela>ed transplantation m 
creases the vitality of very thin or long pedi 
cled flap:> and should be used as a preliminary 
measure n henev er possible 1 he application of 
gentle traction and the discriminate recreation 
of the skin incisions will generally suffice to 
release the flap for its transfer 
Before an> flap is cut, the blood supply to 
the area should be thoroughly studied in order 
to insure an adequate distribution of blood 
through the pedicle to the flap proper It is 
well to remember that skin m the immediate 
provimitj to the burn may be so injured, that 
Its blood supply is impaired to such a degree 
as to jeopardize the integrity of any flap uhich 
might be taken from it The tubing of pediclcd 
flaps IS valuable for three reasons it improves 
the vascularity of the flap, by lessening the 
amount of raw surface evposed, it diminishes 
the nsk of infection, and it renders distant 
skin available The flip should be anchored 
by subcuticular catgut auturcs to relieve ten 
sion on the skm sutures Dermal sutures 
should be for coaptation and not for foraful 
approximation No definite time forscvcrancc 
of the pedicle can be advised for all pediclcd 
flaps Each requires individual surgical judg* 
ment After a period of 6 months following 
the operation a limited amount of protopathic 
sensibility can be elicited in the transferred 
skin, this improves slightly up to i vear and 
then becomes stationary 

SLRCICAI, TREATMENT 
Very small epitheliomata may be treated by 
radium or if this is not available the actual 
cautery may suffice It is just is important 
to excise ulcers in scars at an early stage even 
before they become malignant as to treat early 
ulcers of the tongue and lip Several of the 
ulcerated caranomafa included in this study 
had been curetted by surgeons atothcrinstitu 
tions The curettage of ulcers in scars is 
fraught with the danger of hastening dissem 
ination of an unsuspected carcinoma If the 
ulcer IS small and no deep invasion is apparent, 
then simple excision is earned out, if invasion 
of the derma has occurred, then more normal 
tissue must be sacrificed The operation must 


always be radical with regard to the carcinoma 
Itself Superficial carcinomata of the hand 
may be excised vathout molesting the sub 
jacent bone We prefer to give radium a trial 
opportunity for curing these epitheliomata, if 
the first attempt is unsuccessful, we believe 
that it la wiser to do a wide extirpation fol 
lowed by a skin graft In this case, we find 
flaps preferable to free skin transplmts for the 
same reasons as given under our discussion of 
scar excision 

We have statistical cvndence to indicate 
that local c-xcision of scar cancer is unsuccess 
ful and dangerous The majority of the local 
excisions were done before the patients came 
under our obsen ation There w ere at least 14 
local excisions done on these s 8 scar cancers, 
of these epitheliomata recurred after the 
operations, only i was cured There are two 
explanations for these failures, first, the op 
crations were not radical enough, and second, 
fev of these cancers received pre operative 
irradiation 

Amputation may be necessary at times to 
control hrmorrhigc caused by erosion of a 
large vessel Other indications for amputation 
arc (a) when the cancer has invaded so deeply 
and beiomc so adherent that excision is an 
impossibility , (b) when the interior of a large 
articulation such as the knee or ankle is etten 
sivcly laid open, (c) when large areas of bone 
are exposed, a condition which results in nec 
costs, (d) when profound and uncontrollable 
suppuration of the wound is complicated by 
fever and a dangerous svstcmic toxTmia of 
the patient, (c) when the functional result 
even after a presumptive local cure would be 
unsatisfactory , the limb becoming an encum 
bnnee to the possessor Amputations were 
performed, for one of the reasons which have 
been stated, on Cases 8, u, 13, 14, ^ 5 > 

20, and 34 

There were ii patients with latent scar can 
ccr situitcd on their extremities, of these, 7 
eventually had amputations, and i of the re 
maimng 4 patients has a recurrent epithelioma 
of the popliteal space which may necessitate 
an amputation through the thigh If the car- 
cinoma IS on the ulnar side of the hand, the 
suigeonmay conserve the forefinger and thumb 
of this hand 
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Concerning axillary dissection m cases of 
carcinoma of the hand Mason states “Rou- 
tine axillary dissection is by no means neces- 
sary due to the slow growth of the carcinoma, 
but it IS necessary with a process of two or 
more >ears duration ” Our management is 
somewhat different If there are palpable 
hard lymph nodes in the axilla or groin, the 
region is treated first by external irradiation 
The roentgen-ray is used or 4 gram radium 
element pack, filter of i 5 millimeters brass 
and o 35 millimeters platinum, a distance of 
6 centimeters, and a dosage of 16,000 milli- 
gram hours After the skin reaction has sub- 
sided, a complete dissection of the axilla or 
groin is performed, which is sometimes fol- 
lowed bj the implantation of gold filtered 
radon seeds m the depths of the operative 
field The cubital, epitrochlear, or popliteal 
lymph nodes are seldom involved unless the 
carcinoma infiltrates deeply enough to dram 
by way of the deep lymphatics into these 
l>mph nodes 

TREATMENT B\ CAUSTICS 

Chemical caustics for the treatment of can- 
cer have been employed for centunes The 
Egyptians, Indians, and Persians utilized a 
paste of arsenic and vinegar which was in use 
until the middle of the fourteenth century 
Modifications of the formula were made from 
time to time Velpeau in the early part of the 
nineteenth century treated cancer with a paste 
(caustique noir) consisting of sulphuric acid 
Maisoneuve made use of a paste, the active 
agent being zinc chloride 

Zinc chloride was not particularly successful 
at first for it failed to remove the skin over 
the tumor For this reason alkaline caustics 
and mineral acids found more favor m cancer 
therapy “Vienna paste” contained po- 
tassium hydroxide and quicklime In this 
country Willard Parker was enthusiastically 
treating cancer of the breast and face with 
caustics 

The first recorded case of cancer originating 
in a burn scar treated with zinc chloride paste 
was reported m 1841 by Caesar Hawkins 
Billroth used chemicals m selected cases of 
cancer but this method fell into disrepute be- 
cause It had been taken up bj charlatans For 


the most part the method is applicable to 
cancer of the breast and skin, or superficial 
tumors, such as melanoma and neurogenic 
sar«)ma Fungatmg infected and inoperable 
lesions which precluded orthodox surgical 
measures were considered suitable 
In cases m which the epithelium is intact it 
IS destroyed by the application of potassium 
hydroxide The stick is applied with gentle 
pressure until the subcutaneous fat is reached 
A paste made of flour, charcoal and a satu- 
rated solution of zinc chloride is applied This 
IS allowed to remain for 48 hours The devital- 
ized tumor tissue is removed with a razor and 
the paste reapplied Successive treatments 
finally reach a base free of tumor tissue After 
allowing a granulating base to appear the re- 
sulting defect IS skm grafted 

The method is primarily a palliative one 
Its advantages are that it can be used in in- 
fected fields, often destroying foul, ulcerating 
lesions The caustic action seals off Ij mphatics 
and blood vessels, thus preventing the dissem- 
ination of tumor cells and the absorption of 
toxins It causes a marked tissue response 
evidenced by the rich leucocytic infiltration 
observed in the sections m these cases which 
have been studied b> Ewing 
Two cases in this series were treated in this 
fashion The first case, a lesion on the fore- 
arm (Case 13), had been treated with radium 
which failed to control it The use of zinc 
chionde was likewise a failure because of the 
deep invasion of muscle by tumor growth 
Continued application of the caustic would 
have caused serious hsemorrhage resulting 
from the erosion of the deep arteries Conse- 
quently, an amputation through the shoulder 
joint was done This patient is now free of 
disease for almost 5 y ears 

The second case (Case 17) was an extensive 
skm cancer of the popliteal space This case 
was treated by Doctor William S Stone with 
a bnlLiant initial result A recent recurrence 
has been much more resistant and failed to 
respond in a satisfactory manner to further 
chemical therapy Subsequent interstitial ir- 
radiation with radon seems to have controlled 
the recurrence 

We are not impressed with this method of 
treatment for cancer developing in burn scars. 
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but the number of cases treated in this way 
IS too small to draw definite conclusion^ 

IRRADIATIO'I OF SCAR CANCERS 

In the radium treatment of scar cancers the 
following methods of application were em 
pIo\ ed 

r Tra\ of radium cmanalion rbcal dis 
tance of 3 centimeters Radiating surface of 
17 s t>quare centimeters. Circular fonn — 6 2 
centimeters in dnmetcr Filter of 1 imlhmcter 
brass and o 5 millimeter siK cr Therapeutic 
dose of 3,000 milliturie hours With filter of 
2 millimeters brass and o 5 millimeter silver 
Therapeutic dose of 3,500 milhcunc hours 

2 Square plaque of radium emanation To 
tal distance of i centimeter Radiating sur- 
face of 2 square centimeters Square form— 
I 8 centimeters square Filter of r millimeter 
bra&s and o 5 millimeter silver Therapeutic 
dost, of Si'o milJicurie hours With filter of 2 
millimeters brass ind 05 millimeter silver 
Therapeutic dose of goo millicurie hours 

3 Long plaque of radium cmanaUon Focal 
distance of i centimeter Radiating surface 
of square centimeters Measurement — 2 7 
centimeters b> 1 7 ccntimcteri Filter of i mil 
limeter brass and o 5 millimeter silver Thera 
peutic do«e of i 000 milhcune hours With 
hlter of 2 millimeters brass and o 5 millimeter 
silver Therapeutic dose of 1,200 milhcune 
hours 

4 Round plaque of radium cmanction To 
cal distance of i centimeter Radiating sur 
face of 4 square centimeters Round with a 
diameter of 4 centimeters Filter of 1 milh 
meter brass and o 5 millimeter silver Thera 
peutic dose of i,200 milhcune hourj. With 
filter of 2 millimeters brass and o 5 millimeter 
silver Therapeutic dose of 1,500 millicunc 
hours 

5 Gold ftlUred radon seeds for interstitial 
irradiation The filter of these implants was 
formerly o 2 millimeter gold, now the filler is 
o 3 millimeter gold The amount 0/ radon in 
each seed is between i 5 and 3 millicunes If 
the carcinoma is thick, the dosage is computed 
on the basts of a sphere with the diameter 
equal to the greatest diameter of the tumor 
In such a case a tissue dose of at least lo skm 
erythema units should be delivered to the 


tumor If the epithelioma is quite flat over 
the surface of the ulcer, the gold seeds can be 
placed in triangular arrangement, i centime 
ter between seeds of i milhcune each to give 
a tissue dose of 8 skin erj thema units If 2 
millicurit seeds are cmplojcd and placed ili 
centimeters apart, the tissue dose would be 
II skin erythema units 

6 Surface application of radium for the 
IfcaUnciil of superficial cancers An applicator 
or mold of dental modelling compound ma> 
be maile to conform wnth the dimensions of 
the cancer In the substance of this moulage 
are incorporated small silver tubes containing 
radon The distance of the radon from the 
surface of the tissue is o 5 centimeter The 
filler of silver is o 5 millimeter The dose 
vanes from 70 to 95 milhcune hours per 
square centimeter of radiated surface 

The Regaud lethnique for the same indica 
tion IS as follows The focal distance of the 
radium from the skin depends on the nature 
and t}pc of the lesion to be treated, also its 
depth or height The distance is obtained bj 
the intervention of a wat (Columbia paste) 
or dental modelling compound which is trans 
parent to the gamma ra>s of radium If the 
canctr is small and fiat the focal distance 
may be onl> 0 6 centimeter, but if it is an 
elevated or a large lesion, the distance is cor 
rcspondingl^ greater as from r to 1 5 centi 
meters ihe amount of filtration is i milh 
meter of platinum The dosage of radium is 
vanable, depending on the size of the lesion 
Fora small epidermoid carcinoma, such as one 
2 square centimeters in area, the dose ma> 
be as high as 4I4 milhcuries destroyed per 
square centimeter of tumor, but for larger 
cancers such as one measuring 25 square centi 
meters in area, the dose is often onl> 2 milli 
cuncs destroyed per square centimeter of 
tumor 

The opinion is generallj held that radium 
therapj is contra indicated in the treatment 
of scar cancers (Roussj, F I^f Johnson, 
Strauss) Squamous carcinomata of the skm 
elsewhere are successfullj treated b> radium 
The difficulties attendant on radium therapy 
of scar cancers arc due to at least four reasons 
(i) the squamous cancers originating in scars 
are highly difTcrentiated, adult, radioresistant 
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neoplasms, (2) due to insufficient blood sup- 
ply, the normal process of repair or tissue re- 
action following irradiation is weak or absent 
m the scar bed, (3) the constant infection of 
these ulcers interferes w ith successful irradia- 
tion, (4) radionecrosis occurs quickly and with 
relatively low dosage in scar cancer When 
irradiation is unsuccessfully employed, it 
makes the base of the ulcer more fibrotic than 
ever and impairs healing In such an event 
the irradiation should be followed by wide 
excision and skin grafting 

Ewing’s remarks concerning radioresistance 
are appropriately applicable to scar cancers 
“ Carcinomata are resistant m in\ erse propor- 
tion to the degree of anaplasia and in direct 
proportion to the amount of desmoplastic re- 
action which they excite The nature of the 
tumor bed has much influence on the response 
to radiation, both favoring and in other cases 
retarding the response to treatment It is well 
known that infected tumors which are the 
seat of exudative inflammation do not react 
well to treatment The infection loosens 
the surrounding tissues and permits infiltra- 
tion by invading tumor cells, which more 
readilj penetrate tissue spaces, vessels, and 
lymphatics Radiation also tends to accelerate 
the inflammatory process ” 

The end results of treatment as outlined m 
Table HI, show that 4 latent scar cancers and 
4 acute wound cancers were cured by irradia- 
tion alone In 2 other instances, radium 
therapy of latent scar cancers was successful 
after surgery had failed Most of these can- 
cers were small and superficial, with one ex- 
ception (Case i) 

The following 28 cases are fully abstracted 
The analysis of these histones has furnished 
the basis of this study 

CASE REPORTS — ONE TO TWENTY-TWO 
INCLUSIVE — LATENT SCAR CANCERS 

Case i J L , white male, aged 63 y ears, reported 
to the Memorial Hospital Julj 21, 1927 The patient 

33 years old when he was severely burned on the 
left side of his face, including the ear, cheek, nose, 
neck, and chin, and at 58 > ears the facial scar became 
ulcerated and vsould not heal The ulcer at this time 
^as probably carcinomatous A time interval of 25 
} ears had elapsed from the date of the burning to the 
onset of this complication From 1922 to 1924, he 


received from 35 to 40 roentgen ray treatments at 
another institution, the lesion healed and remained 
healed for 9 months then broke down again with in- 
creased ulceration FinaU> , 5 years after the appear 
ance of the neoplastic ulcer he entered the Memorial 
Hospital 

Phjsical examination disclosed an irregular, 
ulcerated lesion, 10 by 4 centimeters in size, in 
voKmg the left cheek from the region of the temple 
to below the angle of the mouth There were no 
palpable cervical Iv mph nodes 

Treatment On August 4, 1927, the patient was 
given two treatments over this ulcer by a traj of 
radium emanation One treatment was over the 
upper part of the lesion, the other over the lower 
half The factors in each exposure were, filter, 2 
miUimeters brass, distance, 3 centimeters, and 
dosage 3,431 millicune hours The patient has re- 
mained cured for a period of 2^^ years The area was 
slightly denuded over the malar prominence, but 
there was no evidence of neoplastic disease The 
total duration of time from the onset of this cancer 
to the present date is 8 years 

Microscopical examination of a biopsy specimen 
of the tumor showed a squamous carcinoma, Grade I, 
radioresistant 

Case 2 E N white male aged 55 years, reported 
to the Memonal Hospital on July 20, 1926 Twelve 
years previously, when 43 years old, be was burned 
by molten metal on the left side o£ the forehead 
The wound nev er healed and after a short time began 
to increase in width and acquire a definite elevated 
margin 

Physical examination showed that beginning 
above the left eye, and extending upward and back 
ward to the left temple was a superficial ulcer 7 by 3 
centimeters in diameter The edge of this ulcer was 
raised and everted There were no palpable ade 
nopathies 

Treatment In November, 1925, the ulcer was ex- 
cised by sharp dissection at another hospital It 
promptly recurred On July 27, 1926, a tray of 
radium emanation was applied to the upper half of 
the ulcer, the following radiation factors being em- 
ployed, filter, 2 millimeters brass, distance, 3 centi- 
meters, dosage 2,993, millicune hours On Juh 30, 
1926, a similar treatment by a tray of radium 
emanation was given to the lower half of the ulcer 
for 3,430 millicune hours There was partial re- 
gression of the tumor, but not sufficient to justify 
further attempts at radium therapy On October 8, 
1926, Dr Haves E Martin did a wide cautery ex- 
cision and exposed the frontal bone The outer plate 
was perforated by multiple drill holes w'hich per- 
mitted the growth of granulation tissue out of the 
diploe In January, 1930, the patient was living with 
no evidence of recurrent carcinoma A small area of 
bone was still exposed 

Microscopical examination of the excised specimen, 
showed a superficial adenoid cystic epithelioma 

Case 3 A L , white female, aged 43 years, re 
ported to the Memonal Hospital on November 5, 
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igi7 When the patient was 22 jears old hernght 
temple and forehead were burned by flame Ihe 
wound healed rapidly without complication leMing 
a scar which CTtended from the malar enunenci. and 
supra orbital ridge to the pterion Twche jears 
after the occurrence of the burn and lo jears before 
application to the "Memorial Hospital the central 
part of the scar began to scale and form crusts She 
alwajb picked off this scab and soon an ulcer ap 
peared which increased in diameter and became 
slightl) cle\ated One \ear later a definite cauli 
dower mass was present in this scar 

Ph\sical examination showed on the right frontal 
region a circular area of uncox cred temporofrontal 
bone measuring3 s centimetcrsin width llelowthis 
defect was a crescentic mass of tumor tissue 5 5 b> 
2 s centimeters in surface dimensions and 1 s ccnti 
meters high There xverc some small hard palpable 
h mph nodes in the right pre auricular and parotid 
areas 

Treatment Since Jul\ igi? three cauterj ex 
cisions of this tumor were attempted at another 
hospital The last cauterization exposed the pen 
cranium On November 6 rgi; the cancer was 
treated b> the application of radium emanation 
with a filter of 0 5 millimeter platinum a focal dis 
tance ot i millimeter and a dosage of 3 820 millicurie 
hours Bv December rgi? the etremoma had re 
gressed almost completclj One small portion of the 
edge of the lesion appeared to be neoplastic this was 
treated with a dosage of 484 millicune hours on 
Marchs 1018 On hebruarx ij 1028 the exposed 
bone seemed to be forming a sequestrum June 6 
1028 the patient died of parah sis following sqiara 
tion of the sequestrum The actual total duration 
from the onset of the cancer to death was g)2 jears 

The microscopical diagnosis was paptllarj epi 
thelioma 

CesE 4 A W white male aged 48 jears, re 
ported to the Memorial Hospital on June 15, igzs 
rhirtv jears previouslv, when he was iS jears old 
his right lower evelid was burned b\ a hot cinder 
which burned its wav deeply into the substance of 
the lid where it became imbedded Twenij one 
jears after the date of this injurj and g jears before 
application to this hospital a thick ulcerated 
plaque appeared on the right lower cjelid 

Phjsical examination showed on the right lower 
eyelid a deep infiltrating lesion involving the entire 
inner two thirds of the lid and extending downward 
on to the cheek There were no palpable cervical 
Ijmph nodes The clinical diagnosis was basal cell 
epithelioma 

Treatment On June ig 1925 radium emanation 
was applied on an applicator of dental modelling 
compound the factors were, filter 05 mtUuRcter 
silver, distance 03 centimeter, dosage, 360 miUi 
curie hours The lesion disappeared completely 
When last seen on July 13, 1928 there was no 
evidence of disease 

Case 5 A white male, aged 39 jears, reported to 
the Memorial Hospital on February 10, 1927 com 


plaining of an ulcerated scar on his scalp WTien the 
patient was 7 months old his scalp was scalded 
Healing occurred b> second intention, a firm, white 
hairless scar being left Thirty seven jears later 
(1926), small crusts appeared in the center of the 
scar, later an ulcer dev eloped in this region 

rhjsical examination showed that the «car m 
xoivcd the scalp from the region of the anterior 
fontaneile to the inion posteriorly It was ovoid, 
white firm and fixed to underlying tissues The 
alopecia corresponded to the extent of the scar 
Somewhat to the right of the midline of the vertex 
was an irregular, deep infiltrating ulcer which had 
hard edges and was immovably fixed It measured 
about 4 by s centimeters involving both tables at the 
vault of the skull There were no palpable cervical 
lymph nodes The blood \Sasscrmann test was 
negative 

frealment In March, 1026, the ulcer had been 
treated insufTicientlj by superficial \ irradiation 
Later the patient was treated by Dr DouglasQuick 
who used roentgen raj s to produce a marked reduc 
lion in the sue of this lesion On February i 7 ri 9 J 7 . 
a tray of radium emanation, filtered by a millimeters 
of brass at a focal distance of 3 centimeters was 
applied for a dosage of 4 ooe milJicurie hours In 
June, tpa;. he had a transient attack of paralysis 
of his left leg and July 7 tpj; developed hemiplepa 
of his left ann and left leg Dr George H Ilysfop 
attributed this complication to an involvement of 
the right temporal area by the invasion of meninges 
and possibly bnin by direct extension of the tumor 
Bv July 27, there was a herniation of the brain and 
envelopes, when dressing the wound, muscular 
spasms would occur m the scrota) and pelvic girdle 
muscles There was a hy pertonic paresis of the left 
atm and left leg Spasticity of muscles increased and 
suggested deep damage, some distance below the 
cortex The patient died in September, 1927 i 4 
years after the onset of the cancer 

Biopsy showed squamous carcinoma, Grade II, 
radioresistant 

Cvse6 0 M a white male aged 84 years, re 
ported to the hlcmorial Hospital on April 17 19^9 

During the Civil ar the patient received a gun 
shot wound of the right elbow which caused some 
permanent incapacitation Between the ages of 23 
and 33 he was employed in a foundry and during thu 
time he frequently received facial burns from 
splashes of hot molten metal 101879 whenhewas 
33 years old the inner canthus of the left cy eand the 
right side of the nose were rather severely burned by 
hot molten metal These burns healed in a few 
weeks without the intervention of skin grafting The 
resultant scar caused a pseudo epicanthus of the left 
eyelids and a stenosis of the left puncta lachrjmalis 
In 1923 44 years after the date of the injury an ulcer 
appeared on the scar of the left inner canthus, this 
ulcerwas treated elsewhere by radium therapy and 
healcduntilDeccmber 1928 whenit reappearedana 
was again treated by the same method with apparent 

success In September, 1928, another ulcer formed 
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on the scar on the right side of the nose This lesion 
gren rapidly Radium therap> as guen at mother 
hospital without success This is \er\ likely an 
instance of multiple epitheliomata arising on the 
base of a scar 

Phjsical examination showed m addition to the 
epicanthus of the left eyelids, an ulcer, % centimeters 
m diameter, involving the right side of the nose as far 
as the nasal tip The ulcer had raised indurated 
edges and extended deeply to invoK e the cartilage of 
the nose There were no palpable cetMcal l>mph 
nodes 

Treatment On April 24, ig29, Dr Douglas Quick 
elected to do a cautery removal of the nasal grow th 
The wound healed without difficulty and the patient 
is now apparentlj free of neoplastic disease 

Microscopical examination of the excised specimen 
showed a squamous carcinoma, Grade II, radio- 
resistant There was some necrosis in the center of 
the strands 

Case 7 E K, white male, aged 53 jears, re 
ported to the Memorial Hospital on October 13, 
1027, complaining of an ulcer posterior to his left ear 
When the patient was 6 jears old, he fell in a bonfire 
and burned the left side of his neck, the edge of the 
left ear, his left shoulder, and left arm Healing was 
slow because the area was extensive and no skin 
grafting was done A time interval of 44 jears 
elapsed between the date of the burn and the onset 
of the present tumor growth When he was 50 jears 
old an ulcer developed in the scar posterior to the 
left ear, increasing rapidly in size In 6 months it was 
7 centimeters wide and involved adjoining portions 
of the scalp and neck A cautery excision of this 
ulcer was done at another hospital in Maj, 1925 
The tumor recurred and was treated at least 25 
times by electro-cauterization, but the recurrent 
tumor persisted One roentgen ray treatment was 
given but resulted in but slight effect on the progress 
of the growth 

Finally, three jears after the date of onset of the 
tumor, the patient applied to the clinic of the Memo- 
rial Hospital At tins time a fixed ulcer, measuring 6 
by 10 centimeters, was found on the left side of the 
neck posterior to the ear The edges of this ulcer 
v.ere thick and the tumor tissue vvas 2 centimeters 
deep The base of the ulcer was adherent to under- 
lying bone, which was probably involved b> the 
infiltrative growth 

Treatment For treatment, radium therapj was 
first elected A tray of radium emanation, with a 
filter of 2 millimeters of brass, a focal distance of 3 
centimeters, and a dosage of 3,900 millicurie hours 
^as applied on October 20, 1927 Another treatment 
b> a tray of radon with the same physical factors 
was given for 3,500 millicune hours on November 10, 
1927 On November 22, the lesion had regressed 
markedlj A round plaque of radium emanation, 
With a filter of 2 millimeters of brass, a focal distance 
of X centimeter, and a dosage of 1,500 milhcune hours 
^as applied over the edge of the carcinoma on 
December 16, r927 A similar treatment was given 


on December 20, 1927 The carcinoma never re- 
gressed completely, necessitating, on March 2, 1928, 
a cautery excision to include the entire neoplastic 
and irradiated area The patient later developed 
left cerv ical I v mphadenopa thies w hich were probablj 
due to metastases He died on February zr, 1929, 
jears after the date of onset of the cancer 

The microscopical diagnosis was squamous car- 
cinoma, Grade II, radioresistant 

Case 8 MR, white male, aged 62 jears, re- 
ported to the Memorial Hospital on November 19, 
1020 When the patient was 42 jears old he was 
burned on the left side of his neck b> some hot 
cinders The wound healed slowlj Later an ulcer 
appeared in the scar of this burn The patient was 
unable to state the exact date of recognition of this 
ulcer It slowlj increased in size and depth 

Phjsical examination showed on the right side of 
the neck a large, deep ulcer measuring 4 bj 4 centi- 
meters The edges were hard and raised There were 
no palpable cervical Ijmph nodes The clinical 
diagnosis was basal cell epithelioma 

Treatment In Julj, 1920, the ulcer was excised at 
another hospital, but it rapidly recurred On 
November 19, 1920, radium emanation was applied 
00 an applicator of dental modelling compound, the 
factors were, filter, 05 millimeter silver, distance, 
o 5 centimeter, dosage, 259 millicunc hours On 
November 26, 1920, a similar treatment was given 
for a dosage of 276 miilicurie hours On June 3, 1924, 
Dr Bradley Coley did a cauterv excision of the per- 
sistent ulcer, but the neoplasm again recurred On 
August 22, 1925, another excision was attempted by 
Dr Hajes E Martin, but the tumor again recurred 
On Februarj 12, 1926, 2 gold radon seeds containing 
a total amount of 3 34 miliicuries w ere implanted in a 
nodule which was in the scar On June i, 1928, an 
other gold radon seed containing 2 99 miUicuries was 
implanted in a small nodule m the scar When last 
seen on Februarj 21, 1930, there was no evidence of 
disease 

Microscopical examination of the excised specimen 
showed a basal cell epithelioma, markedly affected 
by irradiation 

Case 9 T K, white male, aged 38 jears, re- 
ported to the Memorial Hospital on Januarj 31, 
1930 The patient is by occupation a locomotive 
engineer In 1914, when he was 22 jears old, an oil 
immersed switch in hts electric locomotive exploded 
and threw flaming oil ov er his head and neck His 
ears were burned off and there was a deep burn in- 
volving the back of the neck and the sides of his 
head The wound was not skin grafted and did not 
heal completelj for 2 jears In the latter part of 
October, 1929, he became aware of a small ulceration 
m the mid^e of the scar on the back of his neck This 
lesion gradually increased in size during the 3 
months preceding his admission to the Memorial 
Hospital A time interval of 15 jears and 9 months 
elapsed between the occurrence of the burn and the 
onset of ulceration He had had no treatment for 
this condition 
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Physical examination disclosed on the back of the 
neck a moderately thick slightly puckered scar 
which swept around both sides of the neck toimolve 
the stumps of both ears At a point i centimeter to 
the left of the midhne of the back of the neck was a 
circular, raised ulcerated, crusted lesion with rolled 
up edges The center was occupied by soft yellow 
ish gray granules of necrotic material The ulcer 
measured 2 5 centimeters in both diameters and was 
4 millimeters thick A chain of small, firm, moxable 
pea sized lymph nodes was felt in the left posterior 
cervical triangle but was considered inflammatory 
in nature 

Treatment On February 7 1930 the ulcer was 
treated by the application of a round plaque of 
radium emanation the following factors were used 
filter 3 millimeters brass distance 1 centimeter, 
dosage i 600 millicuric hours On hfarch 7, 1930 
there was marked regression of the ulcer A note by 
Dr James Duffy stated that probably all the cancer 
was destroyed 

Microscopical examination of a biopsy specimen 
showed a squamous carcinoma Grade If, radio- 
resistant 

C^SE 10 M B white female aged 67 years, 
applied to the hfemorial Hospital on December 9 
1026 \\ hen the patient was 3 years old she burned 
the dorsum of her left hand One year prior to ad 
mission to the ^lemorial Hospital the scar became 
swollen and red 3 months later an ulcer appeared 
with elexated edges and firm base \n interxal of 63 
years elapsed between Che occurrence of the burn and 
the onset of this ulcerated lesion 

On the dorsum of the left hand and dorsum of the 
third and fourth fingers to the first interphalangeal 
joint there was a necrotic ulcer centimeters m 
diameter This ulcer extended into the web, proba 
bly involving the tendons One hard lymph node 
was palpated in the apex of the left axilla A radio 
graph of the chest on March 4 1929 was negative 

Treatment Before admission the patient had re 
ceived 6 radium and 12 roentgen ray treatments 
elsewhere without appreciable elfect on the size of 
the ulcer She had also rcceiv ed colloidal gold treat 
ments 27 intravenous injections of 150 drops each 
On December ii 1926 2 low voltage roentgen ray 
treatments were given to the left axilla On Dcccm 
ber 23 1926 a tray of radium emanation with a 
filter of 2 millimeters brass and a distance of 3 centi 
meters was applied for a dosage of 4,000 mitlicune 
hours There was an immediate response to the use 
of the radon tray but the tumor did not regress en 
tircly The complications of sloughing and infection 
required an amputation through the distal part of 
the forearm which was done on February 16, 1927 
On October I 192S the left axilla was dissected and 
the carcinomatous lymph nodes removed At the 
same time 28 millicuries of radon in 14 gold seeds 
were buried in the axillary wound A large recurrent 
tumor appeared in the left axilla which was treated 
by interstitial irradiation on March 4, 1929 47 milli 
curies of radon in 24 gold seeds being used 


In spite of treatment the metastatic cancer in the 
left axilla continued to grow and infiltrate the sur 
rounding tissues The patient died in January 1930, 
almost 4 years after the date of onset of the tumor 

The original biopsy was reported as a papillary 
squamous carcinoma The amputated specimen and 
the axillary nodes contained squamous carcinoma, 
Grade II, radioresistant 

Case ii \V M , white male aged 79 years, re 
ported to the Memorial Hospital on May 23, 1927 
When he was 20 years of age his face and the backs 
of both hands were severely burned by a gunpowder 
explosion I\o skm grafting was done and the 
wounds healed in 3 months Forty four years 
elapsed without trouble referable to these areas until 
1912 when an intractable ulcer developed in the scar 
on the dorsum of the right hand After 2 years of 
unsuccessful local treatment the right hand was 
amputated There w ere no palpable axillary ly mph 
nodes There has never been any evidence of re 
currcnceof this epithelioma todate, a freemtcnal of 
t6 years 

Vftsrnl iUness ojkI treatment In February, 1929 a 
small keratotic wart was noticed in the scar on the 
dorsum of the left hand Although no confirmatory 
biopsv was taken this lesion was considered an early 
squamous carcinoma This small lesion was treated 
successfully by the application of radon in a glass 
filtered bulb The patient also has a small epi 
thelioma on his facial scar at the present time 

Case 12 D W white male aged 7a years re 
ported to the Memorial Hospital on January 20 
10}? He complained of an ulcer on the back of his 
right hand Six years previouslv when he was 69 
ears old he burned the dorsum of his right hand bv 
ot tar The burned skin never healed completely 
and I year later, a wart appeared on this area which 
was treated successfully by cautery After a free 
interval of 4*5 years and 4 months prior to admission 
to the clinic the wartlikc lesion recurred and grew 
very rapidly with central ulceration He experienced 
no pain 

Examination showed the ulcer to measure 2J2 by 4 
centimeters and to extend to the base of the index 
finger and over the second metacarpal bone There 
were no palpable axillary lymphnodcs OnFcbruary 
I 1927, a radiograph of the right hand was negative 
for bone involvement On March 30 1927 a radio- 
graph of the chest showed evidence of chronic 
pulmonary tuberculosis 

Ireatmtnl Fre operative irradiation of the cancer 
was given on January 31 1927, by the radium 
emanation pack at 6 centimeters distance with a 
filter of 2 millimeters brass and a dosage of 20 000 
miUicune hours The same treatment was given to 
the right axilla as a prophylactic measure On 
February 7, 1927, the involved index finger the 
corresponding metacarpal bone, and the superjacent 
ulcerated cancer were surgically removed under local 
anaesthesia On Jlarch 30, 1927 a high voltage 
roentgen ray treatment was given to the right axiUa 
as an additional prophylactic procedure At the 
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present tjme there is no evidence of cancer Over 3}^ 
years ha\ e elapsed since the onset of the cancer and 3 
years since the successful surgical intervention 

The microscopical diagnosis was squamous car- 
cinoma, Grade II, radioresistant 

Case 13 0 G , white male, aged S4jears,applied 
for treatment at the Memorial Hospital on February 
6, 1924 When the patient was g years old, he 
burned the lower half of the left arm, the correspond- 
ing elbow , and the upper half of the left forearm by 
flame A time interval of 44 years and 7 months 
elapsed between the date of the burn and the onset 
of the present tumor growth T ive months hadelapsed 
between the appearance of the tumor and admission 
to the clinic 

On the anterior and outer aspect of the left elbow 
was an ulcer with indurated edges, which measured 4 
by 6 centimeters On the outer margin of this ulcer 
was a cauliflower tumor 4 centimeters wide and 3}^ 
centimeters high The lesion was surrounded bv a 
thm hairless, scar The left axillary lymph nodes 
were enlarged but soft A radiograph of the arm 
demonstrated that the bones were not involved by 
the tumor 

Trealmeni For treatment, radium therapy was 
first elected A tray of radium emanation, with a 
filter of 2 millimeters of brass, a focal distance of 3 
centimeters, and a dosage of 3,000 millicurie hours 
was applied 5 times in 1924, on February 14, Febru 
ary 26, June 3, June 10, and August 27, for a total 
dosage of 15,000 miUicurie hours There vvas marked 
temporary regression of the tumor, but recurrence 
soon followed On November 26, 1925, the lesion 
was electrocoagulated On March 19, 1925, the re 
current tumor mass was treated by the application 
of a caustic paste made of flour, charcoal, and a 
saturated solution of zinc chloride This treatment 
was also ineffectual Two low voltage roentgen ray 
treatments were given to the left axilla, one on July 
26, 1925, the other on October 26, 1926 Because all 
local efforts seemed to be futile, on December ii, 
1925. the left arm was disarticulated at the shoulder 
joint and the left axilla was dissected At the time 
of this operation, 16 4 millicunes of radon in gold 
filtered seeds were buried in the axilla Con 
valescence was uneventful At present, there is no 
evidence of disease Six years have elapsed since the 
onset of the cancer and 4 years since the disarticula 
tion of the humerus at the shoulder joint 

Histologically, the tumor was a papillary squamous 
carcinoma. Grade II, radioresistant The nodes were 
not involv ed 

Case 14 J T, white male, aged 61 years, re 
ported to the Memorial Hospital on November 14, 
1928 

In 1900, when he was 33 years old, both hands, 
both forearms, and the back of the neck were burned 
by an explosion of hot tar pitch The burned area 
was treated by applications of aristol and powdered 
starch No skin grafting was done and the lesion did 
not heal completely for one y ear after the occurrence 
of the accident Twenty -four years later (1924), the 


scarred forearm was reburned by contact with a hot 
radiator A blister formed, followed by an ulcer 
which progressively increased in size Treatment of 
this ulcer by his local physician consisted of infra red 
light, mercurochrome, copper sulphate, diatherihy, 
and electro dessication On October 2, 1928, the 
ulcer vvas widely excised by another surgeon, who 
implanted gold filtered radon seeds into the bed of 
the operative field The cancer recurred rapidly and 
the patient presented himself immediately at the Me- 
morial Hospital, 4 y ears after the onset of the cancer 

On the left forearm was a smooth, hairless, dr> 
scar, a similar scar vvas on the back of his neck 
There vvas some contraction of the flexor tendons of 
the left forearm On the right forearm was an 
ulcerated, foul smelling, necrotic ulcer, serpiginous 
in outline and measuring 6 by 10 centimeters The 
edges were rolled, hard, and elevated, there was a 
granulation tissue base of the ulcer The patient 
suffered severe pain and almost complete loss of 
function of the arm There w ere no palpable axiUarv 
lymphadenopathies The diagnosis was epidermoid 
caranoma 

Treatment Amputation vvas advised and refused 
However, in January , 1929, thearm was amputated at 
another hospital and at the present time (one year 
later) there is no evidence of neoplastic disease 

Case 15 T T , white male, Italian, aged 56 years, 
applied to the Memorial Hospital on June 22, 1918 
When the patient was 3 years old, he severely 
scalded his left foot No skin grafting was done and 
the wound healed very slowly A time interval of 52 
years elapsed between the date of the burn and the 
onset of the present tumor growth One year had 
elapsed between the appearance of the tumor and 
admission to the clinic 

On the dorsum of the left foot was an ulcer with 
everted edges and a diameter of 3 inches In the 
right groin were some palpable lymph nodes which 
were not considered neoplastic A radiograph on 
July 6, 1918, showed no evidence of bone destruction, 
the bones of the foot were osteoporotic due to 
atrophy of disuse 

Treatment Injanuary, 1918, the ulcer of the foot 
and two of the subjacent bones were excised at an 
other hospital The recurrent ulcer was first treated 
at the Memorial Hospital by the application of radon 
on a moulage of dental modelling compound This 
treatment was given on Julv 6, 1918, and consisted 
of the following factors, distance, o 5 centimeter, 
filter, o s millimeter silver, dosage, 3,230 millicune 
hours The disease was not controlled so on August 
13, 1918, glass seeds containing 115 millicunes of 
radium emanation were implanted in the lesion The 
cancer was very radioresistant and was inseparably 
fixed to the underly ing bone OnNovemberi, 1918, 
the left foot was amputated The stump healed 
quickly and the patient was without evidence of the 
disease 6 months later Since that time he has been 
lost to further observation 

The microscopical diagnosis was epidermoid 
caranoma, Grade II, radioresistant 
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Case i6 ED, ^hite male aged 19 years, was 
referred to the Memorial Hospital on May ii, igiS 
When the patient was 3J2 >ears old his entire right 
leg from hip to ankle was scalded Healing was dc 
Ia>ed because of the great surface denuded and the 
failure to employ skin grafting The resultant scar 
involved the skin of the right thigh and leg and 
caused a marked contracture of the knee joint In 
IQ22 the scar over the knee became fissured and 
ulcerated These ulcers w-ould heal and later recur 
Finally 14 >ears after the occurrence of the bum a 
persistent ulcer with indurated edges appeared 
Enlarged hard palpable lymph nodes were found 
later in the right inguinal region 

Treatment and course In November, rga? a dis 
section of the right inguinal region was done at 
another hospital followed in 1 week by an amputa 
tion of the right thigh In May 1Q2S a sub 
cutaneous lump was detected in the region of the 
left scapula On Mav 5 1928 this lump was etcised 
and found to contain metastatic epidermoid car 
cinoma At the time of admission to Afemorial 
ffospital 18 months after the appearance of the 
tumor he had hemoptvsis of 3 weeks duration 
There was no evidence of local recurrence at this 
time but the right base of the chest was dull to 
percussion and a radiograph of the chest on May it 
192S was positive for pulmonary metastases Fhe 
patient dud in October 1938 3 years after the onset 
of the cancer The microscopical diagnosis was 
squamous carcinoma 

CvsE 17 t S white male aged 67 years re 
ported to the Memorial Hospital on February 35 
10 9 with the complaint of a tumor growth on the 
back of his left knee When the patient was 18 
years old a discharge from a Roman candle burned 
him in thk left popliteal space and a large part of the 
surface of the left thigh After the burn he was 
unable to walk for 9 months No skin grafting was 
done and the denuded area did not heal completely 
for 3 years Every 3 or 4 years the scar in the pop- 
liteal space would break down become fissured or 
ulcerate, and then heal In 1899 such an area in the 
scar became s vercly infected and when healing 
occurred the left leg became so lymphadematous 
that he was compelled to wear an elastic stocking 
Finally 46 years after the date of the acadent and 3 
vears prior to admission to the Afemonaf Hospital, 
the popliteal scar became ulcerated and would not 
heal A fungous growth originated on the edge of 
this chronic ulcer 

On examination a dense scar was observ ed to ex 
tend from the left groin down the medial aspect of 
the thigh to involve the left popliteal space At the 
lower end of this scar was a fungating, ulcerating 
tumor, measuring s by 8 centimeters 1 here were no 
palpable inguinal lymph nodes Radiographs of the 
lungs and left knee on February 25 1929 showed no 
evidence of pulmonary metastasis but a chronic 
atrophic osteo arthritis of the knee 

Trcalimiit On February 11,1929 the lesion was 
given one roentgen ray treatment at another 


hospital, the factors were spark gap, 9 inches 
milliamperagc, 5, target skin distance, 15 inches, 
filter, s millimeters aluminum, time 7 minutes 
This treatment bad no appreciable effect on the sue 
or growth of the tumor which was a radioresistant 
type of neoplasm Dr William S Stone treated this 
cancer by the application of a caustic paste consist 
mg of a saturated solution of zinc chloride incor 
porated in flour and powdered charcoal All local 
evidence of the carcinoma disappeared and the 
wound healed completely After a free interval of 1 
year, a recurrent nodule was recently noticed in 
Icbruary 1930 This has subsequently disappeared 
following the treatment h\ means of radon implants 

The microscopical diagnosis was squamous 
carcinoma. Grade I, radioresistant 

Case 18 D J, a white male aged S4 jears 
was seen bvDrs William 15 and Bradlev I Coley 
and was admitted to the Fifth Avenue Hospital on 
October 28 1927 He complameil of the presence of 
an ulicr m the skin on the posterior aspect of the left 
lower leg This patient while at work, sustained a 
seiert barn over the calf of the left leg when his 
overalls were set on fire This accident occurred 22 
years prior to his admission Healing was quite 
slow, requiring 7 vears for complete cpitheluUion 
Two years later ulceration appeared m the center 
of the scar For 13 vears there has been slow exten 
Sion of the lesion 

Physical examination showed that the entire skin 
surface on the posterior aspect of the left calf, ex 
tending from the popliteal fossa to within 3 inches of 
the anile joint was replaced by a foul smelling 
ulcerating lesion The bxse consisted of a papillom 
alous red friable material which bled easily The 
edges of the involved area were irregular raised and 
of firm consistence The area w hich had been burned 
was completely transformed into this ulcer Several 
enlarged lymph nodes were palpateil in the left 
inguinal space, but clinically thev did not appear to 
be metastatic 

TreatmeNt After a period of 12 ilavs rest in the 
hospital the ulcerating area had been freed of gross 
nfection bv the use of Dakin s solution and mcrcuro 
chrome On November 10 1927, a midthigh am 
putation of the left leg and inguinal dis'cction was 
done by Dr Bradley L Coley Postoperative con 
vajesccnce was uneventful and the patient /eft the 
hospital Dtcembcr 29, 1927 The patient has re 
mained free of disease 

The microscopical diagnosis was squamous car 
cinoma, Grade II, radioresistant Ihe Ivmph nodes 
were fric from metasta cs 

C\SE 19 A \ , white female, aged 47 years re 
ported to the Memorial Hospital on januarv 1,19 9 
When the patient was 38 years old she dropped two 
hot boiled eggs and boiling water on the inner aspect 
of the right thigh in the region of the femoral 
trigone The scald was of moderate severitv and 
healed by cpidermatization in 3 months No skin 
grafting was done Ihe scar was thick and hvper 
kcratotic, the patient continually picked at the 
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epithelial flakes which formed on the surface of the 
scar Finally, 7 jears after the date of scalding, an 
ulcer appeared in the center of this scar This ulcer 
had been present for 2 years before the patient 
applied to the Memorial Hospital 

Ph>sical examination disclosed a large ulcerated, 
sloughing lesion in\ol\ing the right thigh from 2 
inches above the knee to 1 inch above the inguinal 
ligament, including the entire medial aspect of the 
thigh and extending posteriorlj and upward to 
within inches of the anal orifice, taking in almost 
the entire buttock on the right side The ulcer was 
severely infected and its base was formed of hard, 
scarred tissue A sinus 3}4 inches long extended up 
ward below the skin of the abdomen There was 
marked bilateral contracture of the thighs which 
were constantly flexed at an angle of 45 degrees with 
the abdomen Although this cancerous ulcer was 
enormous and was suppurating profusely, there were 
no palpable adenopathies 

Treatment On February 4, 1929, a treatment of 
unfiltered low \ oltage roentgen rav s vv as giv en to the 
involv ed area , the factors emploj ed vv ere target skin 
distance, 15 inches, current, 4 miUiamperes, spark 
gap, 10 inches, time, 10 minutes There was no 
demonstrable beneficial effect on the size of the 
cancer The location and extent of the disease 
contra indicated any surgical interference The 
patient died on April 37, 1939, 27 months after the 
date of onset of the cancer 

Microscopical examination of a biops> specimen 
of the tumor revealed a squamous carcinoma, Grade 
I, radioresistant 

Case 30 M H, white female, aged 46 years, 
applied to the Memorial Hospital on October s, 
1918 In 1881, when the patient was 9 years old, she 
sustained a severe third degree burn of both but 
tocks, thighs, and legs No skin grafting was done 
and the wound healed verj slowly w ith the formation 
of dense adherent scars and some contractural de 
formitj In 1903, the scar on the left leg broke down, 
became ulcerated, and caused severe pain This 
ulcer vv as excised and the w ound skin grafted in igoS 
In 1910 the right leg was amputated because of an 
intractable ulcer which developed on the scar In 
1911, a sore on the right buttock was curetted In 
^912, a sinus developed on the left thigh and 
buttock and began to discharge necrotic fragments 
of bone In 1915, an expiorator> incision was made 
into the depths of this sinus In Jul>, 1917, the 
stoma of the sinus began to increase rapidly m size 
and to assume the characteristics of a malignant 
lucer of the Marjolm type The time interval 
elapsing between the occurrence of the burn and the 
onset of the cancer was 37 jears Fifteen months 
elapsed between the onset of the cancer and ad- 
*“‘**'09 to the Memorial Hospital 

Ihysical examination on admission disclosed a 
fungating ulcer of the left thigh and buttock 
Ihe ulcer measured 10 centimeters by 12 centi- 
meters There was found no evidence of regional or 
distant metastases 


Treatment In Februarj 1918, several roentgen- 
ra> treatments were given to the ulcer of the left 
thigh and buttock, but without demonstrable bene 
fit The previous operations consisting of excision 
and grafting, amputation of the right leg, curettage 
of the ulcer, and fmall> exploratory incision ex- 
hausted the possibilities of further surgery, and no 
treatment of anj kind was given at the ilemonal 
Hospital The patient died on Januarj 17, 1919, 
19 months after the date of onset of the tumor 
Case 21 D B , vvhite male, aged 50 jears, re- 
ported to the Memorial Hospital on November 12 
1926 When the patient was 38 jears old, his back 
was burned bv flaming alcohol due to an accident 
in cupping This burn never healed and the super- 
ficial ulcer gradually became obliterated bj a slowlj 
growing nodule During the 12 jear interval before 
admission to the clinic, this tumor had grown to a 
size of onlj 1^4 centimeters in diameter 

Physical examination showed on the skm of the 
back at the level of the iliac crests and slightly to 
the left of the midline an ulcerated nodular plaque, 
measuring by 154 centimeters The surface of 
the lesion was elevated above the surrounding skin 
The nodule and the adjacent skin were freely mov 
able over the subcutaneous tissues, which indicated 
the superficial character of the neoplasm 
Treatment The treatment elected was a surface 
application of radium After a biopsy on Isovember 
34, 1926 a plaoue of radium emanation was applied 
with a filter of 2 miUimeters of brass, a focal dis- 
tance of I centimeter, and a dosage of 1,000 milh- 
cune hours On February 9, 1927, another radium 
treatment was given with a plaque for a dosage of 
1,200 millicurie hours The tumor responded really 
to irradiation and soon disappeared Three years 
have elapsed since this treatment and at the present 
time there is no evidence of disease 
The microscopical diagnosis by Dr James Ewing 
was squamous carcinoma Ihere were some areas 
in the biopsy section w hich resembled adenoid cj stic 
epithelioma 

Case 22 E C, a negress aged 75 years, was 
first seen at Memorial Hospital on June 25, 1921, 
complaining of a tender inflamed afea in the left 
scapular region When she was 6 years old, her left 
upper arm, left shoulder, left scapular and left poste 
nor thoracic regions were scalded severely A time 
interval of 69 years elapsed between the date of the 
burn and the onset of the present tumor growth 
Two months had elapsed between the appearance of 
the tumor and admission to the clinic Ihe clinical 
diagnosis was squamous carcinoma In April, 1921, 
small shotty nodules appeared m the center of the 
scar in the scapular region These nodules coalesced, 
increased in size, and finally ulcerated Definite hard 
lymph nodes were palpated in the left axilla 

Treatment On July 7, 1921, a radium treatment 
was given to the scapular lesion Silver filtered tubes 
of radon (05 millimeters silver) were applied on a 
moulage of dental modelling compound over an area 
of 4 centimeters, at a distance of o 5 centimeters, 
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for 280 millicurie hours There was some regression 
in the size of the epithelioma, but a cure was not 
elected The patient died on Hay 13 1922, 13 
months after the assumed date of onset of the 
cancer 

CASE REPOrrS — T\\ENT\ THREE TO TWEM\- 
EIGIIT INCLUSIVE 
ACUTE WOUND CANCERS 

CASt 23 F C, white male, aged 6$ >ears re 
ported to the Jlemorial Hospital on February 27 
i9-’4 One >ear previously he burned the extensor 
surface of his right arm and the dorsum of his right 
hand by spilling hot molten wax on these members 
The burned region never healed, one small central 
area remained persistently ulcerated No sLin graft 
ing was done 

Physical examination on admission revealed an 
irregular ulcerated tumor on the skm of the dorsum 
of the right hand This tumor was a s centimeters 
broad and i centimeter thick With the adjoining 
skin it was freely movable over the subcutaneous 
tissues There were no palpable axillary lymphatic 
nopathies The patient had the characteristic symp 
toms of advanced pulmonary tuberculosis namely 
cough hxmoptysis asthenia loss of weight, and 
night sweats A radiograph of the chest on Kfarch 8, 
1924 showed extensive pulmonary tuberculosis in 
both apices more marked on the right side 

frealmeiit \ tray of radium emanation with a 
filter of 2 millimeters of brass a focal distance of 3 
centimeters and a dosage of 3 000 millicune hours 
was applied over the lesion on March 4, 1924 W'hen 
seen on hlarch 20 a good local response was noted 
but the patient died on April i, 1924 The actual 
total duration of time from the onset of the cancer 
until death was i year, however death was attnb 
uted to the pulmonary tuberculosis rather than to 
the localized epithelioma 

The microscopical diagnosis of a biopsv specimen 
was squamous carcinoma, Grade I-{- radioresistant 

Case 24 W F white male agedjoyears came 
to the Memorial Hospital on July 20 1922 The 
dorsum of this patient s left hand had been the seat 
of chronic eczema following ivy poisoning Kcra 
totic warts had been cauterized by acids several 
times before the hand was burned In March 1922, 
4 months before he reported to the Memorial llos 
pital, this same area was burned by burning timber 
This thermal trauma seemed to be the final inciting 
factor in the development of epithelioma on this 
location The burned area never healed and the 
superimposed cancer developed gradually and in 
sensibly on this wound 

Physical examination revealed on the dorsum of 
the left hand over the first metacarpal bone a deep 
fixed ulcer with heaped up edges i 5 centimeters in 
width There were no palpable axillary lymph nodes 
A radiograph of the hand on July ai, 1922, showed 
no evidence of bone destruction 


Trealmenl On July 20 1922 the epithelioma was 
treated by radium emanation, which was applied on 
amoulagcof dental modelling composed for a dosage 
of 771 millicune hours with a filter of o 5 mtlli 
meters Sliver, and a focal distance of o s centimeter 
The cancer was destroyed completely by this treat 
ment, but the resultant slough ol the necrotic tumor 
tissue left the metacarpal bones exposed This con 
dition necessitated an amputation, which was done 
through the forearm on October 25 1922 At the 
present time 8 years after the onset of the cancer 
the patient now 78 ycarsold, has no evidence of his 
original cancer but is under treatment for a small 
epidermoid carcinoma of the lower hp 

Case 25 J K, white male aged 35 years was 
first seen at Memorial Hospital on April 23 1928 
Seven years previously, when he was 28 years old 
he was burned by some flaming sparks on his right 
cheek 1 he w ound nev er healed and soon dev eloped 
a small nodulation m its center In 1922, this nodule 
was cauterized by carbon dioxide snow without ap 
prectable effect In 1923, it was surgically excised, 
but soon recurred 

Physical examination revealed a superficial ulcer 
with raised edges situated on a superficial scar of 
the skm of the right check There were no palpable 
adenopathies The clinical diagnosis was basal cell 
epithelioma 

Tre<jlnietil On May 2, 1028 a plaque of radium 
emanation was applieil to the ulcer The following 
factors were employed filter 2 millimeters brass 
distance 1 centimeter dosage, 000 millicune hours 
The reaction was a full therapeutic erythema The 
tumor disappeared completely and when the patient 
was seen last on March 13 1930, there was no evi 
dence of disease 

Case 26 C C, white female aged SS K^rs 
sought treatment at the Memorial Hospital on De 
cember 13 1926 I ightcen months previouslv, she 
was burned by hot liquid fat on her left cheek below 
the eye The wound never healed and in a verv 
short time an elevated ulcerated nodule appeared 

Physical examination revealed on the left cheek 
below the ey e situated on a superficial scar a small 
tumor t}i by 1J4 centimeters wide and long and 
4 millimeters thick The edges of the ulcerated tu 
mor were elevated and rolled The clinical diagnosis 
was basal cell epithelioma 

Trralmatt On December 22 1926 a plaque of 
radium emanation was applied to the neoplasm 
The following factors were employtd filter 2 milli 
meters brass distance i centimeter, dosage i 006 
millicune hours A cure cvidtntlv rtsultcd On 
beptember 20 1920 when last seen there was no 
evidence of neoplastic disease 

Case 27 J McD white male aged 66 years 
was first seen at the Memorial Hospital on December 

IS 1926 One year previously, his left temple was 

bum^ by contact with a hot stove The burn was 
of a limited area and was superficial in its involve- 
ment The wound healed slowly and 3 months later 
a nodular tumor appeared in the scar 
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Physical examination revealed on the left temple 
an ulcerated, raised, indurated lesion by 
centimeters in diameter It was situated on a super- 
ficial scar The clinical diagnosis was basal cell 
epithelioma 

Treatment On December 15, 1926, a square plaque 
of radium emanation was applied to the lesion on 
the left temple , the follow ing factors w ere employ ed 
filter, 2 millimeters brass, distance, i centimeter, 
dosage, 750 millicurie hours The lesion disappeared 
completely and quickly On October 15, 1929, when 
last seen there was no evidence of disease 

Case 28 AD, white male, aged 57 years, re 
ported to the Memorial Hospital on November 14, 
1928 The patient was employed in a brass factory 
He frequently burned the left side of his face and 
his left eyelids by hot flying brass chips In April, 

1927, a burn by a hot chip left a scar and a definite 
deformity m the left lower eyelid On October 23, 

1928, another hot chip burned the ey elid in the same 
location, this chip was buried in the scar and had 
to be extracted Three weeks after this last burn 
and before the wound had healed a small nodule 
appeared on the eyelid at the site of the injury 

Physical examination showed in the middle third 
of the left low er ey elid a w hite, pearly, non ulcerated 
tumor The clinical diagnosis was basal cell epi- 
thelioma 

Treatment On November 23, 1928, a long plaque 
of radium emanation was applied to this lesion The 
following factors were employed filtration, 2 milh 
meters brass, distance, i centimeter, dosage, x,ooo 
millicune hours The lesion disappeared completely 
^^hen last seen on November 21, 1929, there was no 
evidence of disease 

Slx additional cases are reported These 
have not been included in the statistical study 
because vv e feel that Ewing’s postulates have 
not been completely fulfilled or that the clini- 
cal or laboratory data w ere incomplete 

Case 29 H K, a white male, aged 63 years, 
had a deep, excavated, infected ulcer, centi- 
meters in diameter, on his right cheek The edges 
were firm, indurated, and raised Histologically, it 
was a squamous carcinoma. Grade 11 , radioresistant 
Forty years previously, he burned his right cheek 
by hot cigar ashes The resultant sensitive scar re- 
peatedly broke down and in attempts to heal, formed 
crusts Six weeks prior to admission, a wart like 
growth developed on the scar and grew rapidly 
Eleven years previously the skin below the inner 
canthus of the left eye was burned by splashing hot 
tar At an indefinite later period an ulcer arose in 
this scar, but increased in size very slowly At the 
time of application to the Memorial Hospital on 
August 20, 1927, this latter lesion was firm, nodular, 
and elevated The epithelioma of the cheek was 
cured by the application of a round plaque of radium 
emanation for i,S79 millicurie hours, followed by the 
interstitial implantation of 9 5 millicuries of radon 


in gold filtered seeds The lesion on the eyelid was 
cu^ by the application of a square plaque of ra- 
dium emanation for 700 millicurie hours, followed 
by the interstitial implantation of 3 7 millicunes of 
radon in gold filtered seeds 
Case 30 D M , a white male, aged 63 v ears, 
had a superficial irregular, ulcerated epithelioma, i 
by centimeter, on the left lower eyelid Two 
years previously he had burned this lid in this loca- 
tion by a splash of molten lead A cure was effected 
in 1926, by the application of a square plaque of 
radium emanation for 650 millicurie hours 

Case 31 K D , a white female, aged 38 years, 
had a small ulcerated epithelioma originating in a 
well marked scar of the right lower eyelid When 
the patient was 28 years old, she received a powder 
burn of her nose and right eyelids, the epithelioma 
developed 7 years later after an attempt to remove 
powder grams from the scar by the application of 
iodine A cure was effected by the application of 
unfiltered radium emanation in a bulb 

Case 32 M B an Irish widow, aged 65 years, 
had a small epithelioma, 5 by 3 millimeters, on the 
right side of her nose This lesion developed on a 
scar of a burn which she receiv ed in childhood, from 
contact with a hot stove It was cured by a short 
application of unfiltered radium emanation in a bulb 
Case 33 H E , a white widow, aged 53 years, 
had an infiltrating, ulcerated squamous carcinoma, 
2 by iK centimeters, over the right zygoma One 
year previously she had burned this area with a 
curling iron, about 10 months later, an ulcer devel- 
oped m the scar A cure was effected in 1023, by 
the application of a round plaque of radium emana- 
tion for x,6o2 millicurie hours 
Case 34 S A , a white female aged 33 y ears, 
burned her left cheek by hot bacon fat Four y ears 
later a superficial, raised, ulcerated epithelioma 8 
by 5 millimeters appeared on the scar It disap- 
peared in 1926, after the application of 70 millicurie 
hours of radon in a lightly ^tered silv er tube 

SUMMARY 

A senes of cases of carcinoma developing 
m the scars of burns is reported These tumors 
are divided into two groups the acute wound 
cancers and the chronic scar cancers 
The potentiality of a scar to undergo ma- 
lignant degeneration and the histological vari- 
ety of epithelioma resulting are due to the 
extent of the surface area involved and to the 
depth of the burn The nature of the exating 
agent, its capacity for heat absorption and 
degree of temperature together wath the dura- 
tion of contact are factors which influence 
sudi a change 

The age of the scar is more important than 
the age of the individual The chronic scar 
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cancers, m this stud>, occur at the a\erage 
age of 53 5 years, uhile the acute \\ound can 
cers de\elop at 56 jears a\erage age Cancer 
of bum scars ma> occur in jounger persons 
if the cicatnx exists from infancy or childhood 

Acute ^ound cancers develop VMthin a jear 
of the date of injuiy , occurring in instances of 
quite superficial burns with little surface in- 
volvement The> are more common in older 
people with atrophic, keratotic skin 

Basal cell cancers developing in burn scars 
usuall> occur when the burn is superficial, 
sparing the hair follicles and sweat glands 
This 1)^)6 IS noted following thermal injury 
by hot solids 

Avascular scar tissue results from the slow 
healing of a burn Infection in ungrafted 
burns retards cpithehzation Scars slow to 
heal are more liable to carcinomatous degen- 
eration Areas w hich heal rapidly hav e pliable 
soft surfaces 

Burns may be classified according to their 
end results those that heal with scar forma 
tion and those that are repaired without 
marked scarring The surgeon, from clinical 
experience will recognize which type of burn 
IS to have special treatment in an attempt to 
minimize scar tissue The bum which would 
result m excess scar formation 1$ of significant 
import in the study and prevention of scar 
cancer The tight, thick, dense scar is the one 
most liable to carcinomatous degeneration, 
but acute wound cancers, of basal cell type, 
often originate on wounds of a superficial 
character In the contractures following thcr 
mal injury and the tension which results, ul 
ceration is easily provoked which may lead 
to carcinomatous change Ulceration occurs 
because newly formed scar tissue is poorly 
nourished The fibrosis about blood vessels 
in the cicatnx prevents an adequate supply 
of blood to the scar, favoring ischxmic ul 
ceration 

The history of scar carcinoma conforms 
with the generally accepted theory of the 
histogenesis of epitheliomata Fibrosis causes 
poor nutntion and poor nutation facilitates 
ulceration Trauma easily destroy s the dell 
cate epithelium Healing after each insult is 
more difficult The regenerated integument 
IS progressively inferior and persistent stimu 


lation to the marginal epithelium for repeated 
growth and repair with constant frustration 
may lead to a loss of tissue restraint and 
eventually cancer 

The epithelium of adherent scars is abraded 
by relatively slight injuries, while normal skm 
IS not so readily injured by trauma, because 
of Its elasticity and ability to move over sub 
cutaneous tissues Likewise the trauma in a 
cicatnx, due to motion of a joint, may be a 
source of repeated injuries to the scar a com 
potent producing factor of cancer in such 
cases Persistent pruritus may lead to dan 
gcrous complications because the patient 
scratches the area, rubbing off flakes of kera 
tinized epithelium which leaves small raw 
spots These may coalesce to form an ulcer, 
espeaally when infected Prolonged suppura 
tion may be a frequent causative antecedent 
of cancer in these locations 

Cancer in bum scars occurs m those parts 
of the head and extremities most subject to 
bums Many of the caranomata personally 
observed have developed m regions where 
ordtnan}} cpitheliom'ita are infrequent— arm, 
elbow, groin, and popliteal space 

When carcinomatous degeneration begins it 
is often confined to the margins of the ulcer 
There are two forms of this cancer (i) the 
flat indurated, infiltrating, ulcerating carcino- 
mata, and (2) the papillary carcinoma The 
latter form is infrequent The former is in- 
vasive late in its course Histologically and 
clinically, the ulcerative variety is a more 
malignant cancer This form metastasizes 
earlier All the epidermoid carcinomata in 
this study were squamous cancers. Grades I 
and II, well differentiated and radioresistant 
Because they are adult, differentiated neo 
plasms arising in areas of scar tissue, growth 
IS slow and dissemination is late Once the 
cancer is beyond the cicatrix it may invade 
or metastasize more readily Visceral metas 
Uses are rare, only one of our cases developed 
secondary deposits which occurred m the 
lungs 

As elsew here in the body , the early recogni 
tion of scar cancer is imperative if a satisfac 
tory result is to be obtained Late diagnoses 
may require mutilating operations in an 
attempt to effect a cure Scar cancers on the 
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face and head are more serious than similar 
neoplasms arising on the extremities Radical 
surgery in the former group is precluded, while 
an amputation of a limb may effect a cure as 
a last resort m the latter group The presence 
of invaded lymph nodes is of serious prog- 
nostic import, much more so than the duration 
of the disease The prognosis is modified by 
the location of the tumor, its fixit>, its prox- 
imity to blood \ essels, the degree of infection, 
and the radiosensitivity The age of the pa- 
tient ma> influence the end-result, for old 
people will not readily tolerate radical surgical 
procedures while the disease in younger indi- 
viduals has greater grow th propensities The 
ultimate prognosis for acute wound cancers 
IS better than for chronic scar cancers, al- 
though the conditions attending the former 
type are more favorable for rapid growth and 
dissemination This more faxorable outcome 
ina> be attributed to the superficial character 
of the scars, the small size of the lesions, and 
the predominance of basal cell types, which 
are much more amenable to radiation therapy 

A plea IS made for adequate, satisfactory, 
and aggressive treatment of burns Here >s 
a definite field for cancer prophylaxis Burns 
should be prevented, local treatment should 
be instituted to prevent infection of the 
burned area, once the damage is done The 
burn scar should be properly cared for and 
measures adopted which will promote rapid 
epithelization Early skin grafting should be 
employed where repair is slow or in cases m 
which the surgeon feels an excess of scar tissue 
Will develop Lastly, a radical excision of the 
scar should be performed when persistent ul- 
ceration IS present or degenerative changes 
appear 

In burns of a severe degree skin grafting is 
the most efficient preventive measure When 
skin grafting is delayed, unhealthy granula- 
tions with a scar tissue base develop It is 
important to employ skin grafting in the bums 
sustained b> children, not only for cosmetic 
and functional results but because the exu- 
berant scars which form in > oung individuals 
are more prone to degenerate later in life 
The types of skin grafts to be used will de- 
pend upon the seventy, extent, and location 
of the burn 


Scars which have formed, especiallj large 
ones, are menaces The> must be safeguarded 
against irritation and trauma If dry they 
should be occasionally treated with a bland 
oil or ointment to prevent excessive keratin 
accumulation 

Radiation therapy, especially the use of 
heavily filtered radium at a distance, should 
be the first form of treatment for these epithe- 
liomata The small lesions, and particularly 
the basal cell lesions, will usually disap- 
pear after adequate irradiation Radiation 
failures may be due to the type of squamous 
cancer occurring in burn scars which is a 
highly differentiated adult neoplasm These 
epithebomata have inadequate blood supplies 
and the tissue reaction and process of repair 
are weak or absent m the scar bed Infection 
which is present interferes with successful ir- 
radiation Four latent scar cancers and four 
acute wound cancers were cured by irradia- 
tion alone, and in two other instances this 
form of therapy was adequate after surgery 
had faded If radium is not available, a wide 
local excision or destruction with the actual 
cautery may suffice Curettage is inadvisable 

If the lesions are radioresistant, surgical in- 
tervention becomes. necessar> and the magni- 
tude of the procedure will depend upon the 
location and extent of the lesion Local ex- 
cision of well developed scar cancer is unsuc- 
cessful and dangerous The failure in such 
instances is due to the fact that the operations 
were not radical enough and that few of the 
cancers received pre-operative irradiation 

This study was made possible by the kindness of Dr 
Douglas Quick, Dr William S Stone, and Drs William 
B and Bradley L Coley, who allowed us to incorporate 
many of the case histones in addition to our own 
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CARCINOMA OF THE RECTUM 
A Study of Three Hundred Three Cases 
E PARKER HAYDEN, JI D , T \ C S , and WILLIAM M SHEDDEN, M D , F A C S , Boston 


C ancer of the rectum and sigmoid, 
Tvhich comprises about three-fourths 
of the mahgnancj of the intestinal 
tract and ^\hlch has been \anously estimated 
as including beU\ een four and SL\teen per cent 
of all cancers, has been the subject of in- 
vestigation for many years It ^as with the 
idea of throwing a little more light on the 
course of the disease and of emphasizing the 
indications for radical or palliatue therapy, 
that the authors were prompted to under- 
take the study of the cases of this condition 
seen at the Colhs P Huntington Memorial 
Hospital 

During the last few j ears, numerous articles 
ha\e been written which tiave emphasized 
some particular phase of treatment, such as 
operation or radium therapy We, therefore, 
deemed it worth while to gather together for 
review a large number of cases treated in 
\arious ways and to record their progress as 
far as is possible, taking the cases consecu- 
tively and classifying them 
Betw een May, 191 2, and January, 1928,303 
patients entered the hospital with a clinical 
diagnosis of carcinoma of the rectum All 
these cases have been included in our paper, 
but no case has been accepted as a cure unless 
a pathological examination was made of the 
tissue removed at operation or at biopsy 
In reviewing the records, it soon became 
evident that we should emphasize two factors 
influencing our decision as to treatment (i) 
whether there was previous operative therapy, 
and, if emplojed, whether it was radical or 
palliative, (2) our clinical impression as to 
whether the case was relatively favorable or 
unfavorable for cure or length of life 
To that end we devised an abstract record 
sheet modeled on those of the Amencan 
College of Surgeons already in use for tabu- 
lating cases of carcinoma of the breast, cervix, 
and buccal cavity We then offered it to the 
American College of Surgeons, feeling that if 
the various clinics studying cancer of the 


rectum would record their cases on this type 
of card, it would greatlj simplifv the total 
grouping of the disease throughout the 
country This card has been accepted by the 
College 

Under the heading, “Classification,” (Fig 
T , B) It w ill be noted that the cases fall into the 
two mam groups suggested Under the sub- 
headings, I, 2, and 3, we have placed re- 
spectively the cases that have had no previous 
operative therapy, radical therapy, or pallia- 
tive therapy, and under the letters A to G 
we have attempted to indicate the criteria 
for gauging their prognosis We intend to 
elaborate more fully upon our conception of 
the terms “radical” and “palliative” later in 
the mam body of the paper, for we have very 
definite ideas as to what form of therapy will 
give a patient the best chance of cure It was 
decided not to make a separate classification 
for the cases that had radium, X-ray, or other 
non-operative therapy preotous to entering the 
hospital, as there were too few of these cases 
to warrant grouping Furthermore, we were 
unable to obtain exact data as to technique of 
application of the radiation This subject we 
will, how ever, take up later under the heading, 
“Treatment before Entrance ” 

Deasion as to whether a case shall be placed 
in group A or B is, of course, difficult, for it 
is sometimes almost impossible to estimate 
the depth of penetration of a grow th through 
the bowel wall Also, we wish to emphasize 
that m cases placed in group C, the prognosis 
vanes tremendously according to whether 
the fixation of the bowel is due to exten- 
sion of grow th into perirectal tissue or to in- 
flammatory changes 

ETIOLOGY 

In some of these cases there is a history of 
previous chronic inflammatory lesions, but 
the number is not convincing or the connec- 
tions at all apparent We agree with Daniel 
F Jones who says “It is useless to state that 
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Fig I Face A and re\ene aide D of abstract record sheet 


cancer starts in hxmorrhoids, fistular, ulcera 
tions and strictures of the rectum, for there 
are so few cases in hich it can be pro\ ed, the 
statement has httle weight ” As a matter of 
fact, there is a \ery small proportion of the 
cases in which a history of any of these con 
ditions, with the exception of hemorrhoids, 
ever having existed can be obtained and, m the 


case of hemorrhoids, it is a fact that so man> 
people possess them in some degree that the 
later development of cancer in a few would 
seem to be mere coincidence Also, when 
cancer does develop, it occurs much more 
commonij some distance above the hxmor 
rhoidal area In this series, onlj 18 per cent 
were located in or close to this region Con 
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TABLE 1 — PRE-EXISTING RECTAL PATHOLOGY 


Occarrcnrc 
Cases puccnt 


Hiemorrhoids 

89 

29 

Constipation 

90 

29 

Diarrhoea 

6S 

31 

Fistula 

6 

2 

Stricture 

I 

33 

TABLE II 

Age ID years 

— AGES AND SEX 

Alain 

Females 

10 to so 

0 

t 

21 to 30 

3 

I 

31 to 40 

8 

8 

41 to 50 

37 

24 

51 to 60 

55 

41 

6i to 70 

53 

34 

71 to 80 

as 

16 

8t to 90 

0 

4 

91 to 100 

0 

I 

Not given 

a 

4 

Total 

179 

124 


Theaverageegeof males Iras 57 years no age given me cases The 
average age of females was 49 years no age given m 4 eases Total 
number of cases 303 



Fig 2 Annular carcinoma supenmposed on a multiple 
polyposis of the rectum and sigmoid (a case operated on by 
Dr Ednard P Richardson) 

of carcinoma occurred in the rectum One of 
us (W MS) recently removed a rectum with 
two distinct and separate areas of carcinoma 
co-existing with multiple polyps 


stipation IS so common an ailment that it can 
hardly be considered as an important etiologi- 
cal factor, though it may well play some part 
m causing irritation of adenomatous areas 
Just as in cancer of the skm and buccal 
mucous membrane, we recognize keratoses 
and leucoplakia as being definitely pro- 
cancerous lesions, so m the rectum adeno- 
matous polyps constitute the most dangerous 
predisposing factor m the development of 
adenocarcinoma here Mummery, Dukes, 
Jones, Rankin, Yeomans, and others have 
written convincingly on this point We have 
had no opportunity actually to observe this 
transition in a particular polyp m any case, 
and the patients in this senes were not under 
observation before the growth itself was de- 
tected Adenomata do occur m the areas most 
frequently involved in cancer and by their 
structure could, and undoubtedly do, undergo 
malignant degeneration (See under “Pathol- 
ogy ”) That cancer and pol3T3s may co-exist 
in the same area is a matter of common ob- 
servation, and IS clearly shown in Figure 2 
Case ii6 in our series presented similar 
pathology Yeomans quotes two senes, 
totaling 61 cases, of Doering and Soper, in 
"hich adenocarcinoma developed m 26 cases 
Tuttle reported 8 cases of multiple polyposis 
With adenocarcinoma in 5 of them Mummery 
cites a case m which 3 entirely separate areas 


AGE 

Our figures agree with those of other clinics 
which show the greatest number of cases m 
the fifth decade of life We had, however, in 
our hospital a girl of 18 years with a clinical 
diagnosis of carcinoma of the rectum No 
biopsy was done, but she died with what was 
apparently caranoma of the rectum, and her 
death certificate was signed with that diag- 
nosis 

The youngest female on whom we have a 
definite pathological report was 34 years 

The youngest male case with a definitely 
proved diagnosis was 26 years Allmgham, 
quoted by Mechhng, reports a case of a boy of 
13 years, and Pennington mentions 3 cases at 
the age of ii years 

We have i female of 92 y ears with a clinical 
diagnosis of carcinoma of the rectum, another 
of 81 years with a definite pathological report 
of caranoma, and a man of 83 years also w ith 
a definite report (See Table II ) 

SEX 

There were 179 males and 124 females 
(See Table II ) 

FAMILY IIISTORT 

Only 12 cases, or 7 per cent, of 177 (1 e , the 
cases about which we have known data) gave 
a history of cancer in the immediate family 
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TABLE III — FAUIL\ inSTOR\ OF CANCER 
Per ml Caaei 

Negative to carcinoma 93 i6j 

One parent died of carcinoma in ii cases 
other members of family were affected in i 
case 

Total 7 12 

Region affected 

Gastro-inteslmal tract— rectum 3 stomach 4 
intestine 4 

Other regions a 

Number of cases with known data 177 

Number of cases with no data 126 

Total number of cases 303 


TABLE IV — DEGREE OF MALIGNANCY 


FpiderRund carcinoma 
Ppulermoid carcinoma 
Fpidcrmoid carcinoma 
Alalignant adenoma 
Adenocarcinoma 
Adenocarcinoma 
Adenocarcinoma 
Colloid 

Malignant adenoma and adcno 
carcinoma 
Adenocarcinoma 


3 


No CaMPerceat 


J 

s 


2 10 to 

3 3 3 

4 I 1 




3 3 


To date there is too little definite material on 
hand regarding heredity as a factor m this 
disease for us to do more than present this 
table of figures (See Table III ) 

hlummery, quoted by Pennington, gives a 
history of three families, the members of which 
had adenomatosis for several generations A 
large number of them died of cancer of the 
rectum, many of the patients at a compara* 
lively early age 

There were, for instance, 7 between the 
ages of 37 and 54 years It is felt by most of 
those who have investigated family mcidence 
that the frequency of carcinoma in the fam- 
ilies studied IS no greater than that m the 
populace at large 

PATHOLOGY 

By far the greater number of malignant 
tumors of the rectum are glandular car- 
cinomata Next in frequency, but far behind 
in numbers, come the squamous cell or 
epidermoid carcinomata Sarcoma and lym- 
phoma are met w ith rarely We hav e found no 
sarcomata but have seen two proved lym- 
phomata since this senes was closed There 
are positive pathological reports on only 143 
cases — or 47 per cent of the entire scries In 
the earlier years, specimens were not excised 
as frequently for diagnosis, probably because 
of the fear of accelerating spread of the disease 
by so doing The feeling, of late, has been 
that biopsy of a growth, by definitely estab- 
lishing the diagnosis and permitting a grad 
mg of the degree of malignancy, has ad- 
vantages that more than outweigh any possi 
ble stimulation of the growth by the cutting, 
for cauhflower-liLe, ulcerated, nodular, fixed 
tumors of the rectum are not always car- 


cinomata, as IS illustrated by the following 
case history from our senes A man of 36 was 
operated upon w ith the diagnosis of cancer of 
the rectum It was decided on opening the 
abdomen that the tumor was inoperable as it 
was firmly fixed m the pelvis A colostomy 
was performed and he was treated wath 
radium To the surprise of all the large tumor 
disappeared The original section of the tumor 
was reviewed microscopically Dr J Homer 
Wright then made the diagnosis of angio 
matous polyposis It is now 5 vears since his 
laparotomy and so far there has been no sign 
of recurrence Obviously the fixation was in- 
flammatory 

Our tumors, m so far as slides are at present 
available (101 cases), have been carefully 
grouped, as to degree of malignancy , based on 
a classification slightly modified from that of 
Broders, as shown m Table IV 

Warren groups as "malignant adenomata” 
those tumors showing large glandular struc- 
tures, similar m size and appearance to benign 
adenomata, and undoubtedly derived there- 
from He recognizes, also, that m some cases 
where section from the surface of a tumor 
shows "malignant adenoma,” a section nearer 
the base may show the typical small glandular 
structure of ailenocarcinoma Three cases m 
our senes illustrate this point 

The malignant adenomata arc usually low 
grade, while the adenocaranomata show more 
variation Of the malignant adenomata, 6 
were on the borderline of simple adenomatous 
polyps 

The value of this classification lies, to a 
large extent, in its prognostic importance 
Under similar methods of treatment one ex 
pects the least malignant cases to survive 
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TABLE V — SYMPTOMS FIRST NOTICED 
THE PATIENT 


TABLE VI — SYMPTOMS DEVELOPING DURING 
PRESENT ILLNESS 


Common sj^mptoms 
Bleeding alone 
Bleeding and diarthcea 
Bleeding and constipation 
Bleeding, constipation, pain 
Bleeding, diarrhcca, pam 

Total bleeding 


Blood 

22 39 I*am (rectal) 

^ 74 Loss of weight 

2 ConsUpaUoa 

2 g Tenesmus 

. e Frequent stools 

— — Flatus 

22 76 Abdominal pam 


Per cent Cases 


6s 

197 

61 

187 

S3 

163 

50 

152 

IS 

47 

15 

47 

7 

22 

S 

16 


Rectal pain alone 

Rectal pain and other symptoms 

Tenesmus and other symptoms 

Total rectal pam 


Constipation alone 
Constipation and other symptoms 

Total constipation 
Diarrhcea alone 
AIucus m combination 
Back pam and other symptoms 
Uncommon symptoms 
Mucus alone 

Pam m penis with other symptoms 
Back pam alone 

Incontinence of feces m combination 
Urinary frequency in combination 
Bysurta m combination 
Pruritus alone 
Pruntus combined 
Abdominal pain alone 
Abdonunal jiam in combination 
Mass in groin alone 
Mass at anus alone 
Abdominal mass alone 
Vagmal bleeding in combination 
Ulcer at anus 

Indigcsuon in combination 
Fistula in combination 



longest The results m our senes cannot be 
correlated too closely with the pathological 
grouping because these cases were so advanced 
'\hen first seen here that no therapy was of 
much avail 

It IS most encouraging to note that 57 per 
cent of the tumors fall into the class of 
malignant adenomata, the least malignant of 
all the grades Twenty per cent are Grade I 
adenocarcinomata, totaling 77 per cent of the 
entire number which can be placed m the two 
lowest grades of malignancy This bears out 
and explains to a considerable extent the fact 
that cancers of the rectum are relativ ely slow 
growing and tend to remain localized in the 
bowel for a considerable time before thqr 
break through the fasaa propria and invade 
the adjacent and more distant areas of 


Unnary — 

Dysuna 

less than i 

FrequeiK^ 

less than i 

Noctuna 

less than i 

Retention 

less than i 

Difficulty starting 
“Bladder trouble ’ 

less than i 

less than 1 

Total unnary 

4 

Loose stools 

2 

Vomiting or nausea 

less than i 

Rectal incontinence 

less than i 

Obstructive (early symptoms) 

less than i 


7 

3 

3 


metastasis With this knowledge w’e are en- 
couraged to attempt radical operation as 
often as there seems any likelihood of success 
and also m some instances where rectal 
examination is not too favorable Although 
we have available for grouping pathological 
slides in only a third of the total cases, never- 
theless It IS reasonable to expect that the 
percentages here recorded represent a fair 
cross section of this senes and of cancers of the 
rectum at large 

Knowledge that the mahgnancj is low m a 
certain case may well encourage the surgeon 
to operate even when the growth seems large 
and somewhat fixed Fixation may be in- 
flammatory and a cure is entirely possible 
Conversely, when the malignancy is high and 
the patient perhaps a questionable operative 
nsk, the grading may be the factor which 
decides the surgeon against operating 

The epidermoid carcinoma originates at, or 
close by, the mucocutaneous junction and 
spreads both upward into the lower rectum 
and outward on to the buttocks There is a 
nch, subcutaneous lymphatic network around 
the anal opening which communicates freely 
with the lymphatics in the muscular coat of 
the lower rectum, b> wa> of channels in the 
columns of Morgagni, while communication 
with the anorectal nodes is also quite free 
Thus IS explained the ease with which a 
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TABLE VII — SLOWER riMIT OF CROW nr ON 
ADMISSION TO HOSPITAL 

Per oat Ciau 


At aP-us an 4 just above anus i8 56 

j to 4 centimeters tS 55 

5 to 7 centimeters ao 6 j 

8 to 20 centimeters in 

IS to 16 centimeters ^ 16 

Knoivn data IW 

No mention 4 

Total 3«»3 


TABLE Vin — CIRCUMFERESTXAL INVOLVE- 


MENT ON ADMISSION TO HOSPITAL 



Tar ceat 

Caw 4 

Annular 

4 » 

H 7 

Three {ouiibs of orcuttilerence 

34 

95 

\nteriOf alone 

»S 

45 

Posienor alone 

a 


Rizhi lateral alone 

1 

3 

Left lateral aloiie 

1 

3 

Known data 


083 

No mention 


_22 

Total 


393 


grovtth at the mucocutaneous junction ex 
tends upward into the rectum Likewise there 
13 free communication subcutaneously from 
the adjoining skm outward in the furrow’ be- 
tween thigh and abdomen £0 the mgum.xl 
nodes, and metastases here occur relatively 
early It will be clearly seen that a wide local 
excision if done at all, must be done very 
early if d is to be successful To decide 
whether a wide local excision of an easily 
accessible early growth at the anal margin is a 
safe gamble is a very difficult matter The 
alternative is, of course, colostomy and pos- 
terior excision of rectum, together with biial 
eral grom dissection 

Gkadulac caranoma, developing as it does 
from the mucous membrane vvithm the 
rectum, pursues a different course both as to 
direct spread and as to metastasis It starts as 
a small circumscribed nodule or ulcer and 
spreads more rapidly around the gut than it 
does longitudinally, becoming annular in 
about a year’s time It metastasizes in three 
zones — upward, laterally, and downward 
The grow th may mvade all of these zones, but 
if situated low m the rectum it will mvade the 
ischiorectal fat and levators earlier than if 
situated high In the same way, a high grow th 
will metastasize upward to the iliac glands 


TADLP ix — FIXATION OF GROWTH ON 
ADMISSION TO HOSPITAL 


Fis«d ui some degree— 

Fixed in ntore than one quadrant 
Posterudy alone 
Aotenody alone 
To %aginal septum 
To prostate 
‘ Anteriorly 
To bladder 
Total anterjor 
Not fixed 
Total kivown data 
No mention 
Total 


8fi 

33 

«7 


Cuts 

135 

SS 

*7 



earlier than w lU a low grow th Liv er invasion 
is presumably blood borne and may be ex 
pected sooner or later from any rectal growth 

SVUPTOHS AND DIAGNOSIS 
An understanding of the pathology and 
mode ol spread of the disease makes dear the 
symptomatology’ Ulceration comes early, 
therefore bleeding and the discharge of pus 
and mucus arc early symptoms As the grow th 
progresses and secondary’ inflammation be 
comes more pronounced, pain may appear and 
the frequency of rectal discharge is increased 
Tins results in irritation of the region of the 
sphincter and the tenesmus which often oc- 
curs Obstructive symptoms are infrequent 
and arc always late symptoms, though oc 
casionally earlier w arnings are ignored and the 
patient consults a doctor only with the onset 
of obstruction In our series, there were only 
two casesi in which there would seem to have 
been definite partial obstruction when they 
6 rst came to the hospital It occurs usually m 
tumors at the rectosigmoid junction because 
this is the narrowest part of the rectum 
Consltp was a primary sy mptom m r7per 
cent of the senes, but we do not classify these 
cases as *‘obstructcd”smce they did not have 
colic like pain or distention A variety of 
other first sy mptoms, occurring m a few cases, 
was met with in going over the records A 
classification of pnmarv symptoms m our 
senes is giv en m fable V 

Many more early diagnoses would be made 
if doctors more generally could be brought to 
^preaate the possible and, indeed, the proba 
ble significance in a particular mdiv idual of a 
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TABLE X — ADMISSION EXAMINATION — SIZE TABLE XU — METASTASES TO LIVER 


OF LUMEN ON ADMISSION TO HOSPITAL 


Per cent 

Cases 


Pm cent 


Liver Dot palpable 

87 

130 

Nearly normal 

Admits index finger 

19 

SO 

27 

71 

Nodule palpable 

Enlarged abnormally 

S 

8 

7 

12 

Very small 

30 

42 

Known data 


149 

Known data 

140 

No mention 


£54 

No mention 


163 

Total 


303 


^Total 303 

TABLE \I — ENTRANCE EXAMINATION— 


Metastases in the liver are not commonly detected on physical exami 
nation as can be seen in this table In only { j per cent was the liver 
tbouftht to be abnormal In some cases the abnormal enlargement 
may have been simply ptosis 


INGUINAL NODES 


Not abnormal 
“Hard” 
“Enlarged” 
Known data 
No mention 
Total 


Per cent Cases 

91 146 

7 la 

9 3 

161 

H? 

303 


It will be noted in this table that in only g per cent of the case were 
the inguinal nodes in any way suspicious We have bad in our erics 
only one biopsy 0! inguinal gliodi with a pathological diagnosu of 
cancer 


change m^his or her normal bowel function 
when that change has persisted more than a 
week or two Because bleeding is so common 
a s>mptom of internal piles, doctors too often 
make a bnap diagnosis along these lines 
Thus, m our series, upon admission to the 
hospital, 34 patients said they had bleeding 
piles, 24 others had been receiving medical 
treatment on that assumption, and 20 others 
had been operated on for hjcmorrhoids com- 
paratively recently A goodI> number of 
these probably did have hemorrhoids., but 
they had cancer also A \isiting doctor re- 
cently remarked, when someone emphasized 
rectal bleeding as a sjmptom of cancer, 
“Down our way we look for horses, not for 
unicorns ” True enough, but one ought to be 
able to recognize a unicorn when it appears 
With early cancer of the rectum, the general 
practitioner usually sees a healthy appeanng 
individual who comes m because he has seen a 
little blood in his movements, or he has had 
a little rectal discomfort, or some increase in 
constipation or a tendency to move his bowels 
a. little more often than usual As a rule he has 
one or two formed mo\ ements a day and per- 
haps several additional stools of onI> pus, 
blood, and mucus A diagnosis correctly made 
early gives the opportunity for radical opera- 
tion and cure Steps in diagnosis should m- 
clude, in the order named 


TABLE xril — GENERAL APPEARANCE ON 
ADMISSION TO HOSPITAL 


Well nounshed 
Poorly nourished 
Obese 

Knonn data 
No mention 
Total 


Per cent 
69 
s6 
S 


Cases 

122 

46 

8 

176 

£27 

303 


Pallor r\as noticed m 22 cases ol only 68 m which any 
mention was made of patients’ color 
Lots of was apparent m 27 cases of the 90 10 which 
any mention was made of weight 
Dtsk'tton was present m 34 cases of only 64 m which 
any mention Tvas made In looking over these records 
there was nothing else to indicate that intestinal obstruc 
tion was present, and ive are inclined to believe, therefore, 
that they were not really obstructed 


1 Careful history (see American College of 
Surgeons’ card), 

2 Digital rectal examination as high as 
possible, 

3 Speculum examination of anal canal, 

4 Proctoscopy 2 to 3 hours after cleansing 
enema, 

5 Barium enema only if proctoscopy is 
negative 

The firm induration of carcinoma, so unlike 
the normal elasticity of the rectal wall, is so 
characteristic that it is hard to understand the 
failure of some doctors to recognize it Finger 
examination is the most important single 
factor in diagnosis It is very essential to 
sweep the finger over everj square inch of the 
ampulla of the rectum and to insinuate the 
finger past the valves to as high a point as 
possible The proctoscope permits observa- 
tion beyond the tip of the finger and the 
banum enema is of use beyond the tip of the 
long sigmoidoscope The barium enema is 
very unreliable m the diagnosis of growths in 
the rectum and lower sigmoid We wish to 
emphasize that m this senes 95 per cent of the 
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TABiE Vir — I.O^VER UlIIT OF CROMTIt OV 
ADMISSION TO HOSPITAL 


At anas and just abo^e anus 
r to 4 centimeters 
S to 7 centimeters 
8 to 10 centimeters 
II ta i6 centitnetePi 


Per cent Case! 


Known data 
No mention 
Total 


399 

4 

303 


TABLE VIII — CIRCmiFERENTIAL INVOL\E 
MENX ON ADMISSION TO HOSPITAL 


Annular 

Three fourths of circumference 
Atiletior alone 
PosteriM alone 
RiRlit lateral alone 
Left lateral alone 


4> 

3* 

«S 

8 


Ctaa 

H7 

95 

43 

33 

3 

3 


Kflown daU 
No mention 
Total 


fS 3 

30 

303 


growth at the mucocutaneous junction cx 
tends upward into the rectum Likewise there 
lb free comraunicatjon subcutaneousl> from 
the adjoining skin outward m the furrow be 
tween thigh and abdomen to the inguinal 
nodes, and metastases here occur relatively 
earl) It will be clearly seen that a wide local 
excision if done at all, must be done veiy 
carlv if It lb to be successful To decide 
whether a wide local excision of an easily 
accessible early growth at the anal margin is a 
safe gamble is a very diHicuh matter Hie 
alternative is, of course, colostomy and pos 
teinor excision of rectum, together wmth bilat 
eral groin dissection 

Glandular carcinoma, developing as it does 
from the mucous membrane within the 
rectum, pursues a dilTerent course both as to 
direct spread and as to metastasis It starts as 
a small circumscribed nodule or ulcer and 
spreads more rapidly around the gut than tt 
does longitudinally, becoming annular m 
about a year’s time It metastasizes in three 
zones—upward, laterally, and downward 
The growth may invade all of these zones, but 
if situated low m the rectum it sviH invade the 
jbChiorectaJ fat and levators earlier than if 
situated high In the same way, a high growth 
will metastasize upward to the iliac glands 


TABLE rx —FIXATION OF GROWTH ON 
ADJIISSION TO HOSPITAL 


Fwwl in some decree^ 

Eued MS raore than one quadrant 
Postenoriy alone 
Anterwdy alone 
To%aRinal septum 
To prostate 
' Anlerjorly 
To bliddef 
Total anterior 
Not fited 
Total knowndaU 
No mention 
Total 


Perttat C»s« 
86 I3S 

3S Sr 

17 27 


35 

SI 

iS 


36 

14 


S6 


earlier than will a low' grow th Lixcr invasion 
IS presumably blood borne and may be ex 
peeled sooner or later from anj rectal grow th 

BXUPTOXIS AND DIAGNOSIS 

An understanding of the pathology and 
mode of spread of the disease makes clear the 
symptomatology Ulceration comes early, 
therefore bleeding and the discharge of pus 
and mucus are early symptoms As the growth 
progresses and secondary inflammation be 
comes more pronounced, pam may appearand 
the frequency of rectal discharge is increased 
This results m irritation of the region of the 
sphincter and the tenesmus which often oc 
curs Obstructive symptoms arc infrequent 
and arc always late symptoms, though oc 
casionally earlier w arnmgs are ignored and the 
patient consults a doctor only with the onset 
of obstniction In our senes, there were only 
two cases in which there would seem to have 
been definite partial obstruction when they 
first came to the hospital It occurs usually in 
tumors at the rectosigmoid junction because 
this IS the narrov\est part of the rectum 
CoMsUp ho» VMS a primary symptomin 
cent of the scries, but w e do not classify these 
cases as' obstructed” since they did not have 
colic like pam or distention A variety of 
other first symptom‘s, occurring m a few cases, 
was met with in going over the records A 
dassification of primary symptoms m our 
senes is given in Table V 

Many more early diagnoses would be made 
if doctors more generally could be brought to 
appreciate the possible and, indeed, the proba 
ble significance in a particular mdiv idual of a 
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TABLE XVII — ADVICE AND TREATMENT 
RECEIVED ELSEVTIERE 


Per cent 

1 Referred to Huntington Me 

morial Hospital without ad 

Mce 19 

2 Colostom> or radical etcision 

with or without radium ar 

3 Operation or treatment for 

hemorrhoids 16 

4 Radium or X ray advised 10 

5 Medicines prescribed for in 

testinal troubles 10 

6 Suppositories and ointments 

advised 8 

7 Local operation advised 4 

8 Serum, electrical and osteo 

pathic treatments, etc ad 

vised 4 

9 Operation for fistula adv ised i 

10 Erpectant treatment advised less than i 

11 \ ray examination advised less than r 

12 Treatment for rectal ulcer ad 

vised less than i 

Known data 
No mention 
Total 


Cases 


45 

59 

38 

25 

»S 

*9 

9 

9 

3 


2j6 

67 


303 


TABLE XVIII — OUTLINE OF TREATMENT GIVEN 


AT HUNTINGTON MEMORIAL HOSPITAL 


Radiation 
Radium alone 
Radium and colostom> 

Radium and X ray 
Radium X ra> , and colostom> 
X ray alone 
Total radiation 
Radical operations 
Radical operation only 
Radical operation and radium 
Total radical operations 
Colostomy alone 
ETploratory laparotomy 
No treatment advised 
Treatment advised and refused — 
Radical operation 
Radium atone 
X ray alone 
Colostomy alone 
Radium and colostomy 
InsulTicient data 
Total cases 


Per cent 

25 

IS 

3 
2 

less than i 
46 

17 

4 
21 

4 

I 

14 

1 

2 

less than i 
I 

less than r 
9 


76 

46 

9 

7 

140 


50 

23 

63 

14 

3 

42 

4 

5 


3 



This idea must be dissipated if \\ e are going to 
treat patients operatively earl> enough to get 
a cure The patient must be advised that he 
or she can live comfortablj , both physicall> 
and socially, with a colostomy, and that only 
by attacking the growth vigorousl) and ex- 
cising widely can we hope for a cure 

It IS rather interesting to note that only 19 
per cent of the cases m w hich we ha\ e data 
(236) arrived without having been subjected 
to some form of incomplete therapy or given 
advice along other lines (Table XVII, item r) 
To be sure there were another 21 per cent who 
had been urged to submit to operation, but in 
many of these it was colostomy only that had 
been advised 

One explanation as to why inadequate 
therapy is employed is that the doctor has not, 
in many instances, made the diagnosis Often 
he has made an incomplete rectal examination, 
or, in many instances, none at all This is 
illustrated by the fact that 16 per cent of our 
cases were treated for hcemorrhoids alone 
(Table XVII, item 3), without the doctor 
suspecting that only a short distance above 
the haemorrhoids lurked a neoplasm 

We ha\ e stated abo\ e, and again state here, 
that, as yet, radium does not give the patient 
the best chance of cure It is a common 


experience to have a patient say, “My doctor 
told me that we would try radium for a while, 
and if that did not work we would then talk 
operation ” Twenty -five patients were so ad- 
vised before the> came to the Huntington 
Hospital 

Suppositories and ointments were pre- 
scribed in 8 per cent of our cases — probably on 
the supposition that h-cmorrhoids or fissure 
were being dealt with Perhaps these lesions 
were actually present, but with carcinoma co- 
existent 

If operation is advised it should be nothing 
short of a complete one, which means almost 
without exception that a colostomy will have 
to be included We are glad to note, there- 
fore, that in only 4 per cent of the cases did 
the doctor, knowing it was cancer, advise a 
local excision 

Item 8 in Table XVII can be dismissed 
without much comment, as the readers of this 
article undoubtedly will agree that with our 
present know ledge of cancer, to advocate such 
inadequate therapy of cancer of the rectum is 
certainly in the realm of quackery It is not 
that the treatment per sc is harmful — it 
usually IS not — but that precious dajs and 
weeks are wasted while the growth advances 
unchecked 
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Timesio«OFf*ti« Our thssiSciboiv 


Adinoc^mseiM mde * 
iltlUMBt 
Mslignist (dcMHna 
AdcaocKranom* (nde f 
Maltirntot tdcftoma 
Fpidmwwd wianoBU ertdet 

Fpidumc^ tkictnona 

Ad«nscaK>no?na 
Ad«ndMKIB«Btt 
AdcnocSKtiuOia P*d*j 
AdeRooranonu crade/ 

Malijnscit ««l(M<n4 lubfrcaloiis nSjtc, 

MiIilptaBf adeaona 
Ftalitfitani aftenmiia 
Ad«oof*f«n®flv» JfBd* » 

Ad«noe«miKuna, trade * 

EpidertnoU caKinonu trade j 

^(aIucvaRt tdeneme 
adenema 


«in«l i itage 
tf)n»l > stage 
nd pnsftiKjr excision 
rtmeal ?*'*** 
in i pijjltnw tsduoo 
r and poslenif excision biUtcml pom 
:ti resectma that (?) 



kji. '^lomy and posterior rxci lo 
Sot ItBown 

Abdomiruirerineil i (ttge 


In 3 cases operation (or fistula was ad'ised 
An ordinary anal fistula may exist vMth a 
cancer and with neither related to the other 
Likewise, a carcinomatous fistula ma> dexelop 
secondary to a growth low in the rectum 
In a cases the doctor advised ‘‘expectant 
treatment," though what benefit was expected 
to issue from this is hard to understand 
One case wis advised to have an \ ra> 
examination We assume this was a banum 
enema We have indicated alrcadj that \ rav 
with cancer of the rectum below 15 to jo 
centimeters from the anus is notortou5l> un 
certain The diagnosis of cancer of the 
rectum may be made with the linger m QS per 
cent of the cases 

One case had a rectal ulcer which was 
treated localh Any ulcer persisting over 2 
weeks must be looked upon with suspicion 
Biopsy can be done at an> time with safety 

DETER3X1\AT10N OF T\PE OF TREATSIENT 

operation Cancer of the rectum, 
though msuhoiis in its onset has the redeem 
mg feature of remaining localized to the bond 
for a considerable period Just how long this 
IS, one cannot say with any certainty, but 
probably m some cases even as long as a year 
Furthermore, as has been pointed out pre 
Mously, about 77 per cent of these tumors are 
of the two lowest grades of malignant^ 
Therefore, if we can get the patient early, and 
if he will consent to ha\e an adequate opera 
tion performed, his chances of a pernnnent 


cure are very good In this scries, unfortu 
natcly, only 69 cases were considered as at all 
favorable for operation, and 63 of these sub 
mitted to a complete operation Of this 
number many were borderline cases as to 
operability Had they been seen 6 to 12 
months earlier the outcome might have been 
difTcrcnl These cases wereoperated upon by 
varioiisi surgeons, a few by ourselves and the 
majority by Dr D F Jones 
What, then, constitutes a proper operative 
procedure^ The result to be achieved is con 
stant, the technical procedure vanes xome 
what with the location of the growth Re 
moval of the entire rectum with the growth 
and a margin of sev cral inches of normal bow el 
above must be accomplished The specimen 
should include, intact, the following struc 
tures, the anus and a wide ellipse of skin 
around it, a wide removal of ischiorectal fat, 
the entire levalorcs, all retrorectal tissue in 
eluding mesosigmoid up to the point of 
branching of the left colic artery from the 
inferior mesenteric The dissection should go 
Jatorally to the ureters, and should be limited 
anteriorly only by bladder and prostate or 
vagina, and posteriorly by the sacrum 
Colostomy^ is alw ay s necessary The combined 
abdommopermeal opention, either in one or 
two stages, as described by Miles, Jones, 
Coffey, Rankin, and others, is the ideal 
procedure Mummery uses simple colostomy 
and a wide, high posterior excision more 
generally than would seem wise, but this is an 
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excellent operation for lo^v growths and early 
ones The operation of Hartmann is \ ery use- 
ful for a high gro^vth, the dissection being 
earned abdominally below the tumor, and 
resection done here, in\ erting the rectal 
stump to be later excised The surgeon must 
have at his command four or fiv e procedures, 
each suited to a certain situation, but all of a 
magnitude which accomplishes wide removal 
of growth and gland bearing areas These 
operations ha\e all been clearlj wntten up, 
and It IS superfluous to desenbe them again m 
this paper 

Cases flow living ojlcr radical operation Of 
the 63 cases in this senes who had radical 
operations performed, 21 are now, December, 
1929, Imng after varying periods of time 
(Table XIX) Although a pathological report 
IS lacking in 1 of this group, the descnptions of 
the grow th and opinions expressed lead us to 
think that it was undoubtedly cancer In the 
3 epidermoid caranomata it will be noted 
that colostom> and posterior excision were 
performed This, of course, is a logical 
procedure because there is not a great chance 
of the higher iliac nodes being involved In 
one of these cases bilateral groin dissection 
made the chance of cure greater, and it should 
be earned out m all epidermoid cases The 
abdominopenneal operation v\as done m 13 
cases, colostomy and postenor excision in 6 
The latter w ere all low grow ths w ith one ex- 
ception In 2 cases the exact type of operation 
could not be ascertained Our classification 
shows lo lA, 3 iB, and 6 iC cases In other 
words, 14 of the 22 were considered to have 
mov able grow ths and to be good prospects for 
radical removal, and the results have justified 
the procedure It is of mterest that the 6 iC 
cases are also cures, suggesting that their 
fixation was probably inflamm atory rather 
than due to extension of growth Of the two 
remaining cases, one is a 9 >ear cure with 
colostomj and posterior excision after a 
haemorrhoid operation from which a patho- 
logical report of adenocarcinoma resulted 
The last case was an epidermoid carcinoma, 
and the patient w as operated upon previously 
with a diagnosis of haemorrhoid He is now 
a 7 year cure following colostomy and pos- 
terior exasion 


TABLE XX — RADIATION THERAPV 

Per cent Cues 

1 Radium alone 55 76 

2 Radium and colostomy 33 46 

3 Radium and X ray 69 

4 Radium and \ ray and colostomy 5 7 

5 \. ray alone i 2 

Total 140 

Cases now dead afler radical operation Of 
the 63 cases operated upon radicallj, 41 are 
dead Three of these w ere opera tiv e fatalities 
and a fourth died one month later (This does 
not represent a true operative mortality as 
some of these cases came to us after operation 
elsewhere) Most of the others died with 
recurrent malignant disease, we know, and 
the remainder in all probabibtj did This 
group, exclusive of the operative fatalities, 
survived an average of 2 jears and 4 months 
after operation One case survived 7 years 
and died of recurrence He had an abdomino- 
penneal operation following a previous incom- 
plete operation The pathological report was 
malignant adenoma, and he was treated with 
radium also Three cases lived 5 jears or 
slightlj ov er All died with carcinoma present 
One case, a colloid carcinoma surviv ing opera- 
tion onlj 6 months, showed on postmortem 
examination metastases in the heart, lungs, 
gall bladder, adrenals, intestine, and stomadi 
The liv er w as not mentioned Of the tj^ies of 
operation which were performed, 15 were co- 
lostomies with postenor excision, there were 
22 abdommo'penneal operations, there was 
one Hamson-Cnpps operation, and 3 were 
uncertain 

Radium and X-ray treatment Of the 76 
cases treated by radium alone (Table XVIII) 
there were 29 (38 per cent) grouped clmicallj 
as lA — that is, they had had no previous 
treatment and it was felt that the prognosis 
for cure would be good if the radical operation 
were done They received radium either be- 
cause they refused, or their general condition 
precluded, operation The growths in these 
cases were not fixed to the surrounding tissue 
and there was no palpable evidence of 
metastases Of the 29, 24 are dead of cancer 
They survnved an average of approximate!) 
20 months from the time of entrance — the 
longest duration being 3 j ears and 10 months 
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and the shortest i month We have recently 
(December, 1929) reviewed the 5 cases living 
in January, 1928, and also checked over the 
pathological specimens One case is well 4 
jears after she entered the hospital but ovr 
present pathologist, Dr Shields Warren, feels 
that the original report of malignant adenoma 
was an error and that the growth should have 
been called a benign adenoma A second died 
2 >ears and 5 months after entrance with no 
clinical evidence of cancer The pathologist 
states that the grow th was borderline between 
polyp and malignant adenoma The 3 others 
cannot he classed as cures as we have no 
pathological reports One is living 6 years 
after entrance The original growth was 
described as papillary, about a 5 centimeters 
m diameter and about 7 centimeters from the 
anus A second case had a growth 3 5 ccnli 
meters m diameter, an indurated, firmly fixed 
ulcer 8 centimeters from the anus This 
patient IS living 7 years after entrance A 
third Dr D r Jones believed to be cancer 
and was located about 8 to 10 centimeters 
from the anus She is living 10 years a/tcr 
entrance 

In the earlier cases treatment consisted of 
surface application Later glass “seeds” were 
used but for the past 3 years we have been 
employing onlv metal ‘ seeds,” the screening 
m thx.se being 0 ^ millimeters of gold Through 
a trocar we embed them m the growth We 
hav t been using the gold seeds too short a time 
to itarrant a statement as to results, but we 
art enctmragtd to persist m their use by the 
fact that the patients have much less local rc 
action and can thus be treated with much 
heavier dosage The results of the treatment 
with gold seeds and with diathermy we hope 
to report in a later paper 

In the jB group, that is, those in which the 
grow th had penetrated the bow el w all but had 
as yet not invaded the perirectal tissue, there 
were 21 cases, 27 per cent of all those treated 
with radium The average time these pa 
tients survived was ir months from the time 
of entrance, the longest duration being 2 years 
and 8 months, and the shortest, i month 
None of them is now aliv e 

As we have stated elsewhere in this paper, 
77 per cent of the tumors were of a low degree 


of malignancy (1 c , malignant adenomata or 
adenocarcinomata, grade i) 

It IS agreed that the lower the degree o! 
malignancy the less radiosensitive is the 
tumor Therefore it is not surprising that 
these carcinomata of the rectum have re 
sponded only feebly to the doses that we have 
been able to giv e 

Oirter Bramc, of Guys Hospital, London, 
states that “mtracav'itary application has 
failed deplorably except m conjunction with 
other methods ” We would agree with this 
heartily 

Pennington describes the experiences of a 
few of the clinics w hich are using radium on a 
rclativcfy large scale m trcatmgcancerof the 
rectum Leccne had but mediocre results 
Kuettner saw remarkable benefits m some 
instances, others were unchanged, some im 
prov ed for a time only , and sliU others seemed 
to be made worse Quick treated 160 cases, 
with radium A large number were benefited 
from r to 3 years The oldest ones nercoi 4 
years’ standing The number of cures is not 
stated 

The remainder of the group treated by 
radium w ere those obv lously too far adv anced 
to treat other than palhativ ely There were 26 
such cases and if we add the 39 advanced 
cases, handled with radium plus a colostomy, 
and theoneswhich had radium and X ray, we 
hate a total 0/ 83 (6i per cent of all those 
treated with radium) It is this group that 
constitutes a real problem for the man cm 
ploying radiotherapy Many were benefited 
sy mptomalicaKy by a reduction m the size of 
the tumor, for with the removal of part of the 
sloughing mass, there is a consequent reduc 
tion in the area of secondary infection and 
rectal tenesmus is often thus brought to a 
minimum 

It is probable, how cv er, that surgical 
diathermy will supplant to a great extent 
radium used as a palliative measure We 
have employed it m a few instances and think 
It has definite possibilities 

There is one very obvious disadvantage m 
attempting to treat an annular turner from 
below , namely that if the lumen of the grow th 
IS small, only its lower border can be attacked 
The grow th can occasionally be attacked from 
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above b> passing a small proctoscope down 
through a colostomy and embedding seeds 
through a trocar There are b\o definite ob- 
jections to this technique The first is that 
usually only the upper border can thus be 
approached and the second is that there is a 
certain amount of danger m everting le\erage 
on the gut \nth the instrument 

Interstitial needling as performed by 
Neumann and Cor>n of the Radium In- 
stitute of Brussels and described by Ogilvie 
seems to be a fairly effective technique 
They report 4 3-year cures out of 9 cases 
which we would probably class as lA They 
also had 4 3-year cures out of 28 inoperable 
(iC) cases These combined give a 3-year 
cure figure of 20 per cent No pathological re- 
ports are mentioned Their original paper 
appeared in the European journal Caticcr, 
published in Brussels in 1927 and is not 
available to us 

Neumann and Coryn make an incision 
around the anus and free the rectum from its 
attachments so that radium can be inserted 
into the growth evternally and also into any 
perirectal infiltration of the neoplasm Lock- 
hart-Mummer> uses a similar technique He 
implants penrectally ten or twelve needles, 
each containing about 10 milligrams of radium 
bromide and leaves them in place for 24 to 36 
hours A colostomy is often included m the 
treatment 

Lockhart-Muramery feels that the technique 
of Neumann and Coryn has considerable 
merit He adds that radium should alu.<ays be 
inserted from the outside of the rectum 
Gordon-Watson has been able to employ ab 
much as 53 5 milligrams at one dose with this, 
method, employing a raavimum of 9,840 
millicune hours We have had no experience 
'vith this method as yet Sampson-Handley 
and others feel that there is reason to hope 
that ultimately operative procedures on car- 
cinoma of the rectum will be abolished by 
improvements in radium treatment 

This method of radiation has definite 
possibilities It seems radical compared to our 
present technique, but there is no reason wh> 
It could not be carried out A patient who 
could not stand a colostomy and posterior re- 
section might well be able to stand a colostomy 


under local an'csthesia and then a freeing of 
the rectum under sacral anrcsthesia so as to 
get at the growth without attempting a resec- 
tion 

Binkley, of the General Alemorial Hospital, 
New York, uses a radium pack emploj mg two 
portals of entrance and giving about 10,000 
millicunc hours at 10 centimeters distance, or 
he employs a c>cle of high voltage X-ra> 
treatment He also uses gold seeds vv ith o 3 
millimeter screening, giving from 10 to 65 
millicunes (1300 to 8500 milhcune hours) at a 
dose He plants the seeds via the rectal canal, 
the perineum, or posterior vaginal wall 

Binkley’s figures are very encouraging He 
reports ig patients treated before 1925 alive 
for periods varying from 2I4 to 7 years In a 
verbal communication he states that most of 
these cases had pathological reports and that 
several are alive now He further reports 100 
cases treated between the years 1925 and 1927 
Eighteen arc free from disease Many of 
these, he says, had pathological reports If 
these are all cancer and if thev live over 5 
years without disease, he will have almost 20 
per cent cures, which tallies well with the 
figures of Neumann and Coryn 

It is possible that m the future we may be 
able to render operable a seemingly hopeless 
case by the combined use of diathermy and 
radium used interstitially Surgery with 
cancer of the rectum has very nearly reached 
Its therapeutic limit but radium treatment of 
this disease is as yet very young If a case is 
operable locally but the patient’s general 
condition precludes a radical operation, an 
attempt can thus still be made at cure We 
must bear in mind, however, that unless 
radium be given in adequate single dosage 
(1 e , 7,000 to 10,000 milhcune hours) it will 
not, save m rare instances, cure cancer of the 
rectum Neumann and Coryn’s technique 
should be carefully considered as their figures 
give more hope than any data heretofore 
published We feel, however, that until their 
method has been carefully checked and its 
worth proved, radical operation is the meth- 
od of choice as offering the patient the best 
chance of cure 

X-ray treatment We are at present giving 
our patients the following X-ray treatment 



SURGERY, GYNECOLOGY AND OBSTETRICS 


796 


TABLE XXX — AVERAGE LENGTH OF UTE 
XV mr DIFFERENT T\TES OF TREATMENT 

AfwoBKt After e«tf«ite« 
ef (o HiiDCtn«:t<'n 

TrMlmenl C»»» «yjnp»emi 

j No treatment 4* 54 *5 

j Colostomy alone r* *8 1* 

3 Radium alone 76 *i ij 

4 Coiostoms and radium 46 jj 17 

— I too R units — 170 KV — mm ropper 
Biter Field 20 x 20 cm 
W e feel that the former X ra> technique, m 
which onU laokiloAolts nerc used, is useless 
We have not jet accumulated sufficient data 
regarding the present method to venture an 
opinion on It 

We do not advise pre operative treatment 
with radium for two reasons, first, because it 
dcHvs adequate openlivc therapj and delay 
of course w never advisable m the presence of 
a neoplasm and second because such treat 
ment makts the operation technically more 
difficult Both of us have operated by the 
abdominoperineal route on patients so treated 
pre operativ civ In each instance the area of 
radiation was hoIhIK fixed to the surrounding 
tissues thus making it almost impossible to 
get a line of cUdvaye 

We are not impressed with the benefits to 
bt gaintd bv cmploving a colostomj before 
radiation as a routine measure Each case 
must bv con-'idcrtd as vn individual problem 
In some msiances the secondarj inflammatory 
rt action around the growth does subside after 
the fvi.'il stitam has been diverted but in 
oth^r^ thvrv ts no such change and the patient 
md\ bv made even worse sj mptomatically 
It l^ posbihlt however, that as wc develop a 
more radiial ttvhnique of radiation, colostomy 
wil! again have to be frequentlj employed 
It can be seen m Table X\ III that radium 
and X nu have not materially improved the 
patien t s prognosis and that those receiv ing no 
treatment at ail seemed to do as well if not 
better than those w ho hav e had X ray or 
radium or both In our senes, 42 cases re- 
ceived no treatment The duration of life, 
from onset of s> mptoms, av eraged 23 5 
months In this connection the natural 
duration of cancer 15 of interest Lazarus 
Barlow, of the Middlesex Hospital, studied 
345 instances of untreated cancer of the 

Ejprnsfd u> menths 


rectum He found that the average length of 
We with males was 204 months With 
females the average was 25 9 months 

Wjard, m England, studied 450 cases The 
average length of life was 29 months Many 
of his and of Lazarus Barlow’s patients had 
colostomies, but their etpenence with regard 
to colostomy coincides with ours, namely, 
that It alone docs not prolong life sufficientlj’ 
to warrant its routine use (Table XXI) 

Colostomj as an adjunct to radiation ap 
parently adds 4 months to the life of the 
average patient, but this is not always an un 
mixed blessing as manj times the patient has 
thus not only the discomfort of a rectal 
grow th bu t also the annoyance of ca ring for a 
colostomj 

Howard Kelly reports his experience with 
radium in the treatment of 133 cases Seven 
of these, he saj s, lived over 3 y ears One hv ed 
over s years Twentj-sev'cn per cent were not 
benefited at all 

SUMMARV AND CONCtVSiONS 

1 This series embraces 303 cases clinically 
diagnosed cancer, between 1912 and 19*8 

2 Adenomatous polj'ps constitute themost 
dangerous precancerous lesion 

3 The fifth decade of life shows greatest 
incidence of cases 

4 Family history of cancer is obtained m 
only ^ per cent of the cases 

5 Malignant adenoma and adenocarcinoma 
grade i, the two lowest grades of mahgnancj , 
form 77 per cent of the loi cases available for 
grading 

6 Biopsj for diagnosis, prior to instituting 
therapy, is alw ays ad\ isable and nev er harm 
ful 

7 Change m bowel habits, bleeding, and 
rectal pain should alw aj s suggest the possi- 
bihtj of cancer even though hemorrhoids also 
are visible 

8 Digital rectal examination is sufficient to 
make a diagnosis m 95 per cent of cases 

9 Every cancer of the rectum is operable if 
discovered early enough, and the period during 
which it remains operable is longer than in 
most other cancers 

10 Obstruction necessitating emergency 
colostomy is rare in rectal cancer 
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11 Colostomy, as an adjunct to radical 
operation, is always necessary 

12 In the entire series only 21 cases who 
had positiv e pathological reports of cancer, are 
ali\e without symptoms, and all have had 
complete operations 

13 A radical resection, by one of se\eral 
methods, and including colostomy, offers the 
patient his best and, we believe, practically 
his only chance of cure 

14 Radical operation definitely prolonged 
the life of the 42 who subsequently died of 
recurrence 

1 5 Radium and X-raj , as at present used, 
must be considered purelj as palliative agents 
in the treatment of cancer of the rectum 

16 Our patients receiving no treatment 
lived about the same length of time, on the 
average, as did those radiated as described 
Changes in technique of application may, m 
the future, improv e this situation 

17 Surgical diathermy is of use in reducing 
the bulk of an inoperable growth 

wish to express our thanks to Dr Shields Warren, 
Dr Lawrence Sophian, and Dr W'dliamll Lems, to whom 
we are greatl> indebted for their painstaking work m the 
pathological grading of the material from our cases 
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RESPIRATORY COMPLICATIONS 

IHKOLD L fOfjS At D FACS avo JOll 

T his paper IS based on a stud> ol the 
complications dc\doped by the patients 
on a general surgical scr\ice for the 
3 yearpenoclcndmgDecemberjr, 1929 fhcrc 
’ftctej 4^^operTt5onsvn the senes FtomUmc 
to time the results of studies of similar groups 
have been reported and \\ ith each succcetfmg 
studj the incidence of complications has m 
creased while the mortalitj has correspond 
inglv decrcabccl a fact noted in the papers of 
man\ authors but, probably instead of intli 
eating an actual increase nther suggesting an 
moreawnglj more careful analysis of post 
operative complications 
In iSgb Schullze reported from Whipple’s 
studv an incidence of o tS per cent of post 
operative pneumonias In 1913-1914 (Whip 
pie 27 ■>$) the incidence was 2 2 per cent, 
while m 1913-1916 it ms 3 6 per cent Cutler 
and Hunt <3 4) reported i 86 per cent (1916), 
3 52 percent in 1920, and 3 92 per cent in 1922 
for all pulmonary complications and, with the 
increase in morbidity, a corresponding de 
crease in mortality 

The earlier papers dealt with broncho and 
lobar pneumonia only, but as tune passed, the 
group enlarged to include other intrathoracic 
lesions especially infarction and massive col- 
lapse which have come, in late years, to be 
better understood In Table I is shown the 
incidence of pulmonary complications re- 
cently reported from several well known 
dimes In the chronological arrangement, 
taken from Cutler and Hunt, the increasing 
morbidity w'lth the concomitant decrease m 
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mortality is well illustrated Our own figures, 
as well as those of Decker, Ravdin and Lem, 
disagree somewhat with these The trend of 
opinion favors the embolic origin of pulmonary 
complications, and the hypothesis that the 
aspiration of foreign and infected material is 
the chief cause of postoperative pneumonia 
is giving away largely to the former theory 
Among those advocating the embolic theory 
may be mentioned Cutler and Hunt Schlueter 
and Wcidlcin, and Tettcrolf and Tox, while 
those favoring the aspiration theory include 
Hoctscher, Ochsner and Jves,bit, Lemon, 
Smith, Moore, Crowe and Scarff, Allen, 
Mycraon, and Iglaucr Undoubtedly', as has 
been rcpcatedlv proved by animal expenmen 
tation (Lee, 12), aspiration of -septic material 
may result m pneumonia and massive col 
lapse, yet there is increasing ev idence pointing 
to the frequency of postoperativ c embolism as 
the one condition preceding many cases of 
postoperative pulmonary disease 
The patients admitted to our service are less 
prone to respiratory conditions thin patients 
seen m the larger cities Most of them are 
sturdy farmers and railroad or mill workers 
who live relatively healthy lives The condi 
tions for which operations are performed com 
pare with those m most general hospitals 
(Table II) In the 3 year period there were 
3.433 operations performed on the general 
su^ical service (that of H L I ) 

Sixty patients (i 7 per cent) of this senes 
developed pulmonary complications and of 
these 25 (o 7^ per cent) died Of every $8 

Cnnncer Ilospittl 
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TABLF I— PULMONAR\ COMPLICATIONS 


Chmc 

1 Author and >car 

No of 1 
opera j 

Pulmonary 

morbidity 

Pulmonary 
[ mortality 

Mortality 
per cent 
of 

morbidity 

No 1 

Per cent j 

! No 1 

Per cent j 

tlontreal General Hospital 

1 Armstrong 1906 

*500 

SS 

i 2 

32 

I 28 

ss I 

\ on Eiselsberg Vienna 

1 Ranzi igog 

6 8r» 

263 ! 

3 8 1 




Combined Statistics 

VOD Lichtenberg igoS 

23 673 

440 

1 0 




Mayo Climc 

j Beckman igiQ 

36ST 

4« 

J 12 

9 

24 

21 0 

Mayo Clinii. 

' Beckman igia 

s8js 

9* 

I 57 

6 

10 

6 S 

Ma>o Clinic 

Beikman igij 

6 its 

67 

I 27 ; 




Mass General Hospital 

Cutler and Morton sgi? 

3490 

6S 1 

1 86 

33 

94 

SO 7 

Combined Statistics 

McKesson 191S 

39 438 


3 03 


I 06 


Peter Bent Brigham Hospital 

Cutler and Hunt igao 

rs6s 

55 

3 52 

II 

7 

200 

Pillsburgh 

Decker igat 

S9J6 

6g 

I 2 

20 

S 

42 0 

Peter Bent Brigham Hospital 

Cutler and Hunt igai 

I 604 

63 

3 52 

5 

31 

7 93 

Philadelphia 

Ravdin and Kern igaa-igas 

5966 

69 

I IS 

28 

47 

40 6 

Geisinger Memorial Hospital 

Foss and Kupp igai^igag 

3 4« 

60 

1 70 

*5 

72 

41 7 


operations a pulmonary complication de\ el- 
oped, and of e\er> 137 operations, 072 per 
cent, the patient died as the result of the com- 
plication The lesions studied have been 
classified as follows lobar pneumonia, bron- 
chopneumonia, bronchitis, embolism, infarc- 
tion, massive collapse, and lung abscess 
Following Cutler and Hunt, we list under 
infarctions those lesions often referred to as 
“postoperative pleurisy” and characterized by 
the appearance of sudden sharp pain in the 
chest with expectoration of mucus, occasion- 
ally blood stained, and, later, the presence of a 
friction rub, impaired breath sounds, impaired 
resonance, etc , — the group to which Wharton 
and Pierson have applied the term “minor 
emboli “ This group should be separated 
from the group in which massive pulmonary 
embolism develops and which usually termi- 
nates fatally Although it is probable that 
these minor emboli are produced by the same 
mechanism that results m fatal pulmonary 
embolism, in the latter condition the obstruct- 
ing mass IS relatively much larger, producing 
complete occlusion of mam pulmonary vessels 
There is bound to be confusion m the differ- 
ential diagnosis of these various lesions unless 
the chests are meticulouslj examined by one 
thoroughly versed in thoracic disease \STiile 
the exact diagnosis may be missed, the exist- 
ence of some mtrathoracic lesion is, however, 


usually recognized Recent studies tend to 
prove that the term “postoperative pneumo- 
nia” IS far from an accurate one and that the 
majority of lesions developing within the 
lungs following surgical procedures are not 
true pneumonias 

LOBAR PNEUMONIA 

There were m the entire group 3 cases of 
frank lobar pneumonia Two recovered and 
one died All the patients were under 40 

TABLE II — OPERATIONS ON GENERAL 
SURGICAL SERVICE 


February i, 1926 — January 31, 1929 Cases 


Apipendix 

3^5 

Gall bladder 


Small bowel 


LaiLe bowel 

37 

Rectum and anus 


Stomach and duodenum 


Abdomen, miscellaneous 

109 

Tongue 

2 

(Esophagus 


Herniorrhaphies 

216 

Breast 

68 

Gemto urinar> 

356 

Gynecological 

612 

Thyroid 


Skiill 


Nerves or tendons 

66 

Arteries and veins 


Extremities 


Bones 


Drainage of abscesses 

168 

Glands 


Total 

3.433 
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T his paper IS based on a study of the 
complications developed b> the patients 
on a general surgical service for the 
3 > ear penod ending December II 1920 There 
w ere 5,431 operations in the senes T rom time 
to time the results of studies of similar groups 
have been reported and with each succeeding 
study the incidence of complications has in 
creased while the mortality has correspond 
inglv decreased, a fact noted in the papers of 
many authors but probably instead of mdi 
eating an actual increase rather suggesting an 
increasingly more cartful analysis of post 
operative complications 
In liyS Schultze reported from Whipple s 
study an incidence of o 38 per cent o-f post 
operative pneumonias In 1913 1914 <\\hip 
pie 37 28} the incidence was 2 2 per cent, 
while 101915 1916 it was 3 6 per cent Cutler 
and Hunt ( ^ 4) reported i 86 per cent (1916), 
3 $2 per cent in 1920, and 3 92 per cent m 1922 
for all pulmonary complications and, w ilh the 
increase in morbidity a corresponding dc 
crease in mortality 

The earlier papers dealt with broncho anti 
lobar pneumonia only but as tune passed, the 
group enlarged to include other mtrathoracic 
lesions especially infarction and massive col 
lapse which have come, tn late years, to be 
better understood In Table I is shown the 
incidence of pulmonary complications re 
cently reported from several well known 
dimes In the chronological arrangement, 
taken from Cutler and Hunt, the increasing 
morbidity with the concomitant decrease m 
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mortality is well illustrated Our own figures, 
as well as those of Decker, Kavdm and kern, 
disagree somewhat with these The trend of 
opinion favors the embolic origin of pulmonary 
complications and the hypothesis that the 
aspiration of foreign and infected material is 
the chief cause of postoperative pneumonia 
IS giving away largely to the former theory 
Among those advocating the embolic theory 
may be mentioned Cutler and Hunt, Schlucter 
and Wcidlcm, and FettcroU and Fox, while 
those favoring the aspiration theory include 
Hoelschcr, Ochsner and Ncsbit Lemon, 
Smith, hfoorc, Crowe and Scarff, Alien, 
Myerson, ami Ighucr Undoubtedly, as has 
been rcpcate<ll>' proved by animal expenmen 
lation (Lee 12). aspiration of septic materia! 
may result m pneumonia and massive col 
lapse, yet there is increasing e\ idence pointing 
to the frequency of postoperative cmboltera as 
the one comlition preceding many cases of 
postoperitiv’c pulmonary disease 
The patients arlmitted to our serv ice are less 
prone to respiratory conditions than patients 
seen in the larger cities Jfost of them are 
sturdy farmers and railroad or mill workers 
who Uve telaUvely healthy lives. The cowdi 
tiORs for vv hich operations are performed com 
pare with those in most general hospitals 
(Table II) In the 3 year period there were 
3 433 operations performed on the general 
surgical service (that of II L F ) 

Sixty patients (i 7 per cent) of this series 
developed pulmonary complications and of 
these 25 (o 72 per cent) died Of every 58 

Cti insn Mmsrtai llMpitai 
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and one, three Three of the patients devel- 
oped a coincidental phlebitis The duration 
of s)’inptoms av eraged 4 da> a, and the av erage 
daj of onset was the seventeenth following 
operation 

It 13 interesting to note that postoperative 
bronchitis developed within the first week, 
while m cases of infarction not until the second 
or even third week It is also worth noting 
that onl} with the cases of infarction was 
there a comcidental phlebitis 

EilBOLlSil 

There were 13 patients in this group, all 
succumbing to the condition The cntena re- 
quired in making the diagnosis of massive 
acute pulmonary embolism were sudden and 
severe pam in the chest assoaated with cough 
and expectoration of mucus, usually respira- 
tor) embarrassment with Qanosis, and death 
uauall) within a few minutes All the patients 
in this group died within 2 hours following the 
onset of s>Tnptoms Nine patients ( 6 g per 
cent) were ov er 50 > ears of age Slx presented 
a historj of chronic bronchitis preceding the 
operation Eleven were definitel) poor risks 
The anaesthetic used was ether sev en times 
eth)lene twice, and nitrous oxide four times 
^\Tien the patients left the operating room, 
6 were in good, 3 in fair, 1 m poor, and i m 
ver) poor condition Four of the operations 
iiere for septic lesions and 9 for non-septic 
The average duration of the anesthesia was 
43 minutes Nme patients had abdominal 
incisions, 4 m the upper and 5 m the lower 
abdomen One patient had a radical ampu- 
tation of the breast, while with 3 the opera- 
tion was performed on the extremities In all 
cases the symptoms appeared suddenly and, 
usually, after a normal, uneventful conva- 
lescence 

Deaths occurred as follows on the first 
postoperative day I, fourth day i, fifth day i, 
sixth day i, seventh day 2, eleventh day 4. 
twenty -fourth day i, thirty -third day i, and 
forty day i The av^erage duration be- 
tween the onset of symptoms and death was 
57 minutes One patient expenenced on the 
twenty-fourth day a sudden sharp pam in the 
chest assoaated with dyspnoea and tachy- 
cardia, and from this condition he recovered 


only to succumb to a second attack on the 
forty -first day Postmortem examinations 
were permitted m about one-third of these 
cases, in each instance a large thrombus bemg 
found in either the nght or left mam pul- 
monary' artery 

MASSrVX COLLAPSE 

There were two examples of this complica- 
tion With the histones agam before us, we 
are bound to feel that where two cases were 
reported, several were overlooked or were in- 
correctly listed under pneumonia, broncho- 
pneumonia, infarction, etc ith our far 
better understandmg of this extraordinary 
condition, the surgical complication records 
of all hospitals are bound to show an increas- 
ing madence The generally accepted cntena 
were present m both of our cases Respiratorv 
movements were restncted on the affected 
side and the cardiac impulse displaced toward 
that side, the apex extubitmg a tendency to 
tilt upward and outward The dome of the 
diaphragm was found to be abnormally’ high 
and immobile on the affected side Both of 
our patients were males One, who was 20 
years of age, had a nght inguinal hernior- 
rhaphy and had suffered from chrome bron- 
chitis for several years The operation was 
performed under local anaesthesia The day 
following the operation the temperature rose 
to 104 degrees, the pulse rate to no, and 
the respiratory rate to 32 The patient de- 
veloped a non-productive, irntating cough, 
and roentgenograms of the chest made a 
day later showed the characterized appear- 
ance of massive collapse The temperature 
became normal after the sucth day , the pa- 
tient fully recovenng and being discharged 
on the fifteenth day 

ABSCESS 

One patient dev eloped a pulmonary abscess 
The patient, 62 years of age, had received a 
gunshot wound resulting m a fracture of both 
bones of the leg A month later an amputation 
had to be performed, and on the second day 
following the operation the patient dev eloped 
bronchopneumonia which was followed later 
by the formation of an abscess The patient 
ultimately recov ered 
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T his paper IS based on a study of the 
complications developed b> the patients 
on a general surgical service for the 
3 > ear penod ending December II 1920 There 
w ere 5,431 operations in the senes T rom time 
to time the results of studies of similar groups 
have been reported and with each succeeding 
study the incidence of complications has in 
creased while the mortality has correspond 
inglv decreased, a fact noted in the papers of 
many authors but probably instead of mdi 
eating an actual increase rather suggesting an 
increasingly more cartful analysis of post 
operative complications 
In liyS Schultze reported from Whipple s 
study an incidence of o 38 per cent o-f post 
operative pneumonias In 1913 1914 <\\hip 
pie 37 28} the incidence was 2 2 per cent, 
while 101915 1916 it was 3 6 per cent Cutler 
and Hunt ( ^ 4) reported i 86 per cent (1916), 
3 $2 per cent in 1920, and 3 92 per cent m 1922 
for all pulmonary complications and, w ilh the 
increase in morbidity a corresponding dc 
crease in mortality 

The earlier papers dealt with broncho anti 
lobar pneumonia only but as tune passed, the 
group enlarged to include other mtrathoracic 
lesions especially infarction and massive col 
lapse which have come, tn late years, to be 
better understood In Table I is shown the 
incidence of pulmonary complications re 
cently reported from several well known 
dimes In the chronological arrangement, 
taken from Cutler and Hunt, the increasing 
morbidity with the concomitant decrease m 
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mortality is well illustrated Our own figures, 
as well as those of Decker, Kavdm and kern, 
disagree somewhat with these The trend of 
opinion favors the embolic origin of pulmonary 
complications and the hypothesis that the 
aspiration of foreign and infected material is 
the chief cause of postoperative pneumonia 
IS giving away largely to the former theory 
Among those advocating the embolic theory 
may be mentioned Cutler and Hunt, Schlucter 
and Wcidlcm, and FettcroU and Fox, while 
those favoring the aspiration theory include 
Hoelschcr, Ochsner and Ncsbit Lemon, 
Smith, hfoorc, Crowe and Scarff, Alien, 
Myerson, ami Ighucr Undoubtedly, as has 
been rcpcate<ll>' proved by animal expenmen 
lation (Lee 12). aspiration of septic materia! 
may result m pneumonia and massive col 
lapse, yet there is increasing e\ idence pointing 
to the frequency of postoperative cmboltera as 
the one comlition preceding many cases of 
postoperitiv’c pulmonary disease 
The patients arlmitted to our serv ice are less 
prone to respiratory conditions than patients 
seen in the larger cities Jfost of them are 
sturdy farmers and railroad or mill workers 
who Uve telaUvely healthy lives. The cowdi 
tiORs for vv hich operations are performed com 
pare with those in most general hospitals 
(Table II) In the 3 year period there were 
3 433 operations performed on the general 
surgical service (that of II L F ) 

Sixty patients (i 7 per cent) of this series 
developed pulmonary complications and of 
these 25 (o 72 per cent) died Of every 58 
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and his associates in 100 bronchoscopies per- 
formed after tonsillectomy report aspiration 
of mucus or tissue particles as occurring in 
40 per cent 

These data, of course, tend to convince one 
that aspiration of mucus and foreign sub- 
stances from the throat does not constitute 
the serious menace ^\e have believed it to be, 
and that it is, probably, less important m the 
production of pulmonary complications than 
the deposition of emboli brought to the lungs 
b> way of the blood stream from the operative 
field, especiallj following abdominal and other 
operations performed by the general surgeon 
Exception might be made m the case of 
abscess Cutler (5) shows in a recent survey 
that of 1,908 cases of lung abscess reported by 
various authors, 29 per cent followed general 
surgical operations, while 14 per cent were 
incident to tonsillectomy Hedblom, m a re- 
port of 146 cases of postoperative lung abscess 
observed at the Mayo Clinic, found that 38 
per cent followed laparotomy and 33 per cent 
tonsillectomy 

In November, 1928, we adopted spinal 
anesthesia to the exclusion of all other forms 
in operations performed below the diaphragm 
With the first 400 operations there was an 
incidence of i 7 per cent of pulmonary com- 
plications, equal to that m our previous senes 
of patients operated under inhalation anes- 
thetics (i 7 per cent) 

The incidence of pulmonary complications, 
espeaally those of the pneumonic group, is 
greatest during the months of November, 
December, January, and Februarj, the mor- 
tality being then correspondingly increased 
The lobar and bronchopneumonias occurred 
almost invariably during these months All 
but 4 of the 19 cases of bronchopneumonia and 
lobar pneumonia occurred between October 
and February 

There is a greater likelihood of pulmonar> 
comphcations developing as age advances 
The incidence was highest m the period from 
51 to 60 years Thirty-eight cases (61 per 
cent) occurred in patients over 40 years of age 

CONCLUSIONS 

I We believe that this study further 
strengthens the theory that embolism plays 


the chief part in the production of most post- 
operative pulmonary complications 

2 Infarctions (minor emboli) are far more 
common than has been generally supposed 

3 Aspiration plays but a minor role m the 
production of pulraonarj complications 

4 Pulmonary complications are infinitely 
less common following operations on the upper 
respiratory tract than following operations on 
the abdomen and pelvis 

5 Irritation by the anxsthetic or the 
aspiration of foreign substances during inhala- 
tion anresthesia probably plajs a part m the 
production of postoperative bronchitis and 
pneumonia However, the fact that these 
complications, with great frequency, following 
spinal and even local infiltration ancesthesia 
suggests that other factors play an equally 
important part 

6 Pulmonary complications have their 
highest incidence m the winter months 
(December, January, and February) and are 
far more common in patients of advanced 
years 

7 In the light of our present knowledge, 
treatment of these conditions should consist 
of (i) hyperventilation during and after oper- 
ation with carbon dioxide and oxygen, as 
advocated by Scott and Cutler, (2) change in 
the position of the patient ev ery 6 hours, after 
operation (Sante), (3) curtailment of seda- 
tives after operation, especially those which 
depress the cough reflex, and when collapse 
occurs, the bronchoscopic removal of the 
mucus or, whenever the other complications 
considered are present, the use of our newest 
and most valuable aid, the oxygen tent 
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TABLE III — ANi! STIIETICS AND 
POSTOPERATIVE MORTALITV 


hnrslhelics 


Number of 
>$ deaths 

Motlality 

Ether 

1146 

10 

0 87 

Ethylene 

746 

4 

0 62 

Nitrous ovidc 

626 

6 

0 9S 

Locul 

437 

I 

0 33 

Nitrous oxide ether 

384 

a 

0 S3 

I thylene-ether 

30 

1 

s 0 

Other combinations 

S<5 

0 

0 0 


COMMENT 

In a senes of 3)433 major surgical operations 
there were 6o instances of postoperati\e pul 
monary complications Of the 6o, there were 
15 casea of infarction, "minor emboli”, 3 had 
more than one attack, 3 had an assoaated 
pWebiUs Sixteen patients devclopied bron- 
chopneumonia Three had attacks of sudden 
sharp pain and evidence of infarction prior 
to or during the course of, the pneumonia 
Three had previous pulmonarj disease There 
were 3 cases of frank lobar pneumonia There 
were 13 cases of pulmonar> embolism, all 
terminating fatall> There were ii cases of 
postoperative bronchitis Eleven per 

cent) of the 60 patients had c\ idences of pre 
existing pulmonary lesions 

The fact that most of the pneumonias arc 
bronchial rather than lobar m type would 
indicate that lhe> are caused by minute 
emboli- We believe that infected emboli and 
previous pulmonary disease plav a more im 
portint part in the production of these com 
plications than does aspiration of septic sub 
stances or irritation from the anrsthctic It is 
probable how ever that irritation pla> s a part 
m the acute postoperative bronchitis cases, 
most of which develop during the first 2 days 
following operation 

It is interesting to note that in the majority 
of cases of infarction and embolism, the onset 
was at a much later date thiyi was the case 
with the bronchitis or pneumonia The in 
farction patients recovered m about one half 
the time required for those with bronchitis 

Arguments favoring the embolic ongm of 
postoperative pulmonary lesions are, (1) late 
(i e , after the sixth day) onset with sudden 
pain, few rales and, m a few cases, impaired 
breath sounds, with rapid recovery, (2) 
appearance of more than one attack, (3) 


assoaated occurrence of phlebitis m some 
cases, (4) frequent occurrence after local 
anfsthesia 

In Table III is shown the mortality per 
centages w ith respect to the anisthetics used , 
although most of the serious cases were oper 
attd under ether 

During the 3 years m w hich these operations 
were performed, in the nose and throat depart 
ment there were 1,572 operations, tonsillecto 
mies, adenoidcctomies, submucous resections, 
etc , all under Tmsthetics, mostly ether 
There were no pulmonary complications In 
the 10 year penod, 1919-1928, among 4,182 
consecutive operations there was not a pul 
monary complication m this department Of 
course, since the nose and throat patient 
averages only 2 or 3 days in the hospital, he 
may develop a complication after returning 
home although no such cases have been re 
ported to us This is an interesting compan 
son of the incidence of pulmonary complica- 
tions of general surgery with that of otolaryn 
gology .performed m thesamemstitution under 
like conditions and n ith same operating room 
attaches, nurses, and anxsthctists 


TVBLE IV — PUUIOSm COMPLICATIONS 
FOLLOWING SPINAL ANESTHESIA 


ro«t^w»l|ye 
Opfrtlma At* coreplic«u>ni 
rratlaMtom]' rirunlii 

Choltcjatclumy CrlUlMr right luns 

ColMtonV IS Infarcti nanibron 


VppfQilcclomx 

Cknlccritvctoniir 

Choltcya«ctoiny 


Sf 



A[>{>«nflc<loin]r 


4I ricunti. 


Kr<utt 

Rccovrred 

KKT>vtr*d 


May, Thoburn, and Rosenberger have 
recently studied, radiographically , the aspira 
tion of iodized oil into the bronchial tree of 
patients undergoing tonsillectomies They 
condude that some aspiration la unavoidable 
m all operations requiring an inhalation 
anxsthetic In their senes of patients they 
found that aspiration occurred in 48 per cent 
Similar conclusions were reached by Myer 
son (r8) who, in a senes of 200 cases, reports 
an aspiration percentage of 75 while the 
Dailys, in their senes of 100 cases, report 
aspiration as occurring in 78 per cent Iglauer 
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THE BLOOD SUPPLY OF THE HUMAN PARATHYROIDS' 

GLORGEM CURTIS, MD, FACS Chicago 

Deparlmrat of Surgtiy UniTcrsily of Chicago 


T he preservation of the function of the 
parathyroids during the course of opera- 
tions upon the thyroid gland, calls for a 
knowledge not only of their location but also 
of their blood supply The prevention of 
tetany necessitates first, that a sufficient 
number of the glandules be spared, also that 
those remaining shall have an intact blood 
supply 

The parathyroids he, as a rule, in a zone 
along the posteromedial surfaces of the th>- 
roid lobes This "danger zone” is well recog- 
nized and, thanks also to the position of the 
adjacent recurrent nerves, a sufficient number 
of parathyroids is usually spared m subtotal 
resections of the lobes However, variations 
from this usual position occur, and it is par- 
ticularly these aberrant glandules which are 
likely to be remov'ed Wellbrock found that 
about 8 per cent of 1,056 thyroid glands re- 
moved at the Mayo Clinic revealed parathy- 
roids It thus becomes of increasing impor- 
tance to maintain an intact blood supply to 
the glandules which remain 
Since the studies of ^Velsh and later of 
Halsted and Evans (13), which have been 
abundantly confirmed, it has been generally 
recognized that the parathyroids receive their 
blood supply principally from the inferior 
thyroid arteries From this anatomical fact 
It would seem that these arteries should be 
carefully preserved during operations upon 
the thyroid gland This view has actually 
been expressed, more recently bj Dunhill 
However, as a matter of clinical experience 
bilateral ligature of the inferior thyroid ar- 
teries, or for that matter of all four thyroid 
arteries (7, 8, 17), is but rarely followed by 
tetany (2) 

The solution of this apparent inconsistency 
lies m the abundant collateral vessels between 
the inferior thjroid arteries and those of the 
larjnx, pharynx, trachea, and oesophagus, as 
well as the anastomoses with the superior 
arteries It is through these collaterals that 
blood is assumed to reach the parathyroids 

Trom the Surgical Climc of the University of Eerne Prof F deQuervaui 


even after ligature of all four of the mam 
afferent trunks In this study, we have ex- 
perimentallj examined the basis for this 
assumption by means of injections of the 
thyroid region before and after ligature of the 
thyroid arteries (5) 

APPARATUS AND METHODS 

An especially designed pressure apparatus 
was employed m making the injections (5) 
The majority of the injections were made 
with a thm, carmme-gelatm mixture, which 
remains fluid at ordinary temperatures (15) 
The viscosity of this fluid is less than that of 
the thicker miss, consequently it passes into 
the capillaries more readily under ordinary 
temperatures and pressures The injection 
pressure was ordinarily 150 millimeters of 
mercury 

In preparing a cadaver for injection, two 
effects were sought First, to insure the in- 
jection of all those vessels giving collateral 
branches to the thyroid region Second, to 
confine the injection mixture largely to this 
region The first was accomplished by injec- 
tion into the lower thoracic or upper abdom- 
inal aorta The second was effected by bilat- 
eral ligature of those unnecessary arteries 
leading away from the cervical region, par- 
ticularly the second division of the subclavian, 
the internal carotid, the terminal portion of 
the external carotid, the vertebral, and the 
internal mammary 

The larynx, pharynx, trachea, and oesopha- 
gus are farraly bound together m the neck 
by the deep cervical fasaa As a consequence 
the arteries to the upper respiratory and di- 
gestive tubes have common origins The 
oesophageal and bronchial arteries bring blood 
to these regions from the upper thoracic aorta 
below To conserve this supply the injections 
were made below the origin of these arteries 

POSITION OF THE PARATHVROIDS 

The position of the parathyroids is of the 
greatest importance in any consideration of 

Lirectur Read before the Chicago ‘'urgical Society February 7 igjo 
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vessels The larger collateral vessels below, 
from the inferior arteries, are the inferior 
laryngeal, the oesophageal, and tracheal 
branches, and those to the isthmus Above, 
in addition, from the superior arteries, are the 
superior lar> ngeal, pharyngeal, and muscular 
branches and the cricothyroid arteries There 
IS also a free anastomosis beU\een the two 
thyroid arteries, particularly on the posterior 
surface of the gland, but to a certain extent 
also within its substance 

EXPERIMENTAL DEMONSTRATION OF THE 
ABUNDANT COLLATERAL VESSELS 

We have observed that the blood supply to 
the parathyroid glands arises, m nearly 
all instances, from the inferior thyroid 
arteries This is m accord with the observa- 
tions of many others In the technique of 
thyroidectomy, particularly as developed by 
de Quervam (3), these two arteries are fre- 
quently ligated by a preliminary well planned 
procedure (4) This procedure is very rarely 
followed by even a mild, transient tetany, 
hence it appears clinically that the glands 
have an adequate collateral blood supply 
Following the principles as developed by Pet- 
tenkoffer, Enderlen and Hotz, we have studied 
this question experimentally by first ligating 
both inferior thyroid arteries in the customary 
manner of the clinic (4), making the injection 
as desenbed, and finally examining the para- 
thyroids microscopically for the presence of 
the injection mixture Two bodies were thus 
successfully injected 

After preliminary ligation of the unneces- 
sary arteries, the inferior thyroid arteries were 
exposed extracapsularly, between the common 
carotid and the thyroid gland (4) They were 
then ligated at the commencement of the 
horizontal portion, m order to insure ligature 
of the main trunk Injections were made and 
the parathyroids located, remo\ed, and sec- 
tioned Not all the mjections attempted were 
successful However, in two bodies it was 
possible to demonstrate the presence of the 
injection mixture m the parathyroid glands, 
^hen these were frozen, cut, and examined 
In one body the ligated inferior arteries, lying 
on the posterior surface of the thyroid, were 
well injected up to the point of ligature 


We have recorded the number of arteries 
ligated, preliminary to thyroidectomy, m 270 
consecutive operations performed in the Berne 
Climc between October 1, 1925, and Decem- 
ber 31, 1926 These cases were carefully fol- 
lowed The data have been presented (5) 
In 40 per cent three arteries were ligated The 
ligature of three arteries is usually of both in- 
feriors and the anterior divisions of both 
superiors AH four arteries were ligated in 
less than i per cent of the cases, and the aver- 
age number of arteries ligated per operation 
was but 2 28 

Since in this series the preliminary ligature 
of three arteries was the most frequent pro- 
cedure, it was attempted in 5 bodies prelimi- 
nary to the injections Both inferior thyroid 
arteries were ligated as usual (4) The anterior 
branches of both superior arteries w ere ligated 
by forang a threaded aneunsm needlethrough 
the anterior half of the superior pole of the 
thyroid gland and ligating this with its at- 
tached vessels An attempt was made to 
spare the postenor dnision, passing along the 
posterior or posteromedial surface of the lobe 
After the injections carmine gelatin was evi- 
dent microscopically m the parathyroid sinu- 
soids in 3 of the 5 bodies In 2 bodies the in- 
jection was unsatisfactorj owing to technical 
difficulties In the 3 bodies it was also pos- 
sible to demonstrate the injection mixture 
within the posterior portions of both thyroid 
lobes in the parathyroid region 

In 2 bodies three of the four arterial trunks 
were first ligated, and the collateral circula- 
tion to the parathyroids again tested by mak- 
ing the usual injection The two inferior 
arteries were ligated as usual and the left 
superior artery w as tied at the superior pole 
Considerable injection mixture was found in 
the right upper lobe, and below, since the 
right superior artery was left patent How- 
ever, the mixture was also demonstrable in 
the left lobe In both bodies frozen sections 
revealed the presence of the carmine stained 
mass within the parathyroid sinusoids In 
one body three of the glandules contained 
visible amounts of carmine gelatin 

As a final test all four thyroid arteries w'ere 
ligated in 3 cadavers preparatory to making 
the usual mjection The two inferior arteries 
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th6ir collateral blood supply Consequently, 
they T^ere identified and examined in 12 
cadavers, b) dissection The small brownish 
bodies of varying shape and size were first 
located, then removed and proved to be pata.- 
thyroids by making frozen sections of the 
glandules All four parathyroids were found 
in II cadavers In i, the left superior para* 
th>roid could not be located The glandules 
vary m size, shape, and even in color They 
ma> concei\ably be confused with small 
lobules of fat, with accessory nodules of thy 
roid tissue, or even with lymph glands (ii) 
Such uncertainty was quickly dispelled m 
this studj, howe\er, by an exammation of 
frozen sections One inferior parathyroid was 
found embedded m the substance of the thy- 
roid gland, inimediatcl> beneath the thyroid 
capsule 

Accessory parathyroids have recently re- 
ceived renewed attention, particularly in rcK 
tion to resected th>ro!d lobes (r6, iS, 19) 
At the time this study was made no particular 
search was made for these on the frank, ante- 
rior surfaces of the thyroid lobes Howe\cr, 
one aberrant gland was found on the anleto 
lateral surface of the left lobe 

The majority of the parathyroids he be 
tween the thyroid fasaa and the thyroid cap- 
sule, Within the thyroid space (3), in a zone 
between the th>roid, trachea, and ccsophagus 
In this situation they are m intimate reJa 
tionship with the anastomotic vesseb between 
the thyroid arteries and those of the respira 
tory and digestive tubes Collateral vessels 
between these structures and their enveloping 
fasciJ3 pass through this zone, and the para 
thyroid arteries may even arise from them 
(8, 9, 10, 13, 17) A knowledge of this posi 
lion and relationship, recognized by Halsted 
(12) on the basis of MacCallum's dissections, 
and designated fa> de Quervam the “danger 
"one'’ IS of manifest importance in preserving 
the parathyroids as well as their collateral 
blood supplj during subtotal thyroidectomy 

NORMAL BLOOD SUPPLY OF THE 
PARATHYROIDS 

In 8 bodies the injections were made, pre- 
vious to a necropsy, without any preliminary 
ligature of the thyroid arteries The parathy- 


roid area was then dissected and its blood 
supply examined Our findings regarding the 
actual Wood vessels to the parathyroids are m 
most respects similar to those of Halsted and 
Evans (13) These have been confirmed by 
many (r, u) The glandules receive a single 
artery of variable length which enters at the 
hilum, and courses within the center of the 
glandule (20) There are no visible anasto 
moses between the gland sheath and the sur 
rounding connective tissue The inferior para 
thyroid arteries arise from the inferior thyroid 
artery They may arise from the mam sub 
divisions, or from any of the terminal branches 
In 2 cases they arose from the inferior laryn 
geal artery, on its way to the larynx In 3 
cases they arose from branches which farther 
in their course penetrated the cesophageal 
wall A ssravlar ongm from these anastomotic 
vessels has been frequently observed, and 
figured They also arise from a postenor 
anastomotic ‘‘channel" between the superior 
and inferior artenes In i cadaver the left 
inferior thyroid artery was absent, and the 
left inferior parathyroid artcr> arose from a 
continustjon of the postenor branch of the 
superior thyroid arter> The arteries may 
also arise from branches destined to form an 
anastomosis with vessels of the opposite side, 
particularly behind the isthmus 
The superior parathyroid arteries arise com 
monly from terminal branches of the inferior 
thyroid arteries In 2 cases these tetimnal 
branches were farther traced into the wall of 
the oesophagus They may also arise from the 
anastomotic “channel" (13) connecting the 
two thyroid arteries In unusual cases they 
arise from branches of the posterior or medial 
divisions of the superior thyroid arteries 
Ginsberg (10) h'lS figured such an instance 
The parathyroid arteries are readily recog 
nused They may be as long as 2 centimeters 
The important collateral blood supply con 
necting the branches from which the para 
thyroid artenes arise with the arteries of the 
larynx, phar^mx, trachea, msophagus, and the 
adjacent cervical fasaa;, is surprisingly abun 
dant Connecting vessels may be readily 
braced to these structures Terminal branches, 
of both thyroid artenes anastomose across the 
isthmus, and behind the isthmus with tracheal 
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even of all four thyroid arteries, substantiates 
this conclusion and places it on a firm expen* 
mental basis 
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were ligated as usual The two supenor 
arteries were ligated just above the gland 
substance The injections were made wth a 
hot, thin mixture and were considerably pro 
longed at sufficient pressure to insure the pos 
sibihty of filling all collaterals The cervical 
viscera were then removed tn tolo, and the 
parathyroids located, removed, and examined 
microscopicall> Thyroid tissue was also re- 
moved from nearb> each pole, in the posterior 
subcapsular region, and examined microscopi 
cally 

It was possible to demonstrate microscopi- 
cally the carmine gelatin mixture m the ma- 
jontj of the parathjroids, and also in the 
excised pieces of thyroid tissue In one body 
carmine gelatin was definitely visible m the 
sinusoids in two of the parath>roids In the 
third the right inferior parath>roid, there 
was but a moderate amount of the colored 
mixture In the fourth, the left inferior glan 
dule there was so slight an amount evident 
that Its presence might be questioned The 
four subcapsular pieces of thyroid tissue re- 
vealed a moderate amount of the carminc- 
gelatm mixture m all save one piece, that 
from the right lower lobe No thyrcoidca ima 
arterv was present 

The collateral supply m these cases is clearly 
from the arteries of the digestive and respira 
tory tubes Above, the lar>nx is supplied by 
the h>oid branches of the lingual arteries, the 
superior laryngeal branches from the trunks 
of the supenor thyroid arteries, and muscular 
branches including the cricothyroid arteries 
The latter may be cut off by the hgaturc at 
the supenor pole F rom below come the bron- 
chial arteries anastomosing with those of 
the trachea The pharynx, above, receives 
branches from the first portion of the superior 
thy roids and the ascending pharyngeal arter 
les From below come the msophageal arteries 
About the viscera are small vessels m the 
deep cervical fasci® Blood can thus pass 
particularly from the trachea and ccsopha 
gus through abundant anastomoses back into 
the thyroid arteries 

SUMMARY 

The blood supply to the human parathy 
roids, particularly tiie collateral blood supply. 


was studied in a series of 25 cadavers im- 
mediately preceding necropsy An especially 
devised injection apparatus was employed 
A carmine gelatin mass was injected into the 
lower thoracic aorta, below the origin of the 
bronchial and oesophageal artenes, at a pres 
sure of ISO millimeters of mercuty By pre- 
liminary ligature of unnecessary arteries lead 
mg away from the neck, the injection was 
localized largely to the thyroid area Abun- 
dant anastomoses were demonstrated between 
the thyroid arteries, especially the inferior, 
and the arteries of the larynx, pharynx, 
trachea, cesophagus, and their surrounding 
fascias The thyroid arteries also anastomose 
with one another and across the median line, 
particularly m the region of the isthmus The 
parathyroids receive their single artery as a 
rule from the inferior arteries 

After preliminary ligation of both mfenor 
thyroid arteries, the presence of carmine 
gelatin was demonstrated m the parathyroids 
after injections, by means of frozen sections 
After ligature of both inferior thy roid arteries, 
together with the anterior branches of both 
superior thy roid artenes, the inject on mass 
was demonstrated m the parathyTOids by the 
same method In ^ bodies all four arterial 
trunks were ligated preliminary to the injec 
tions The mixture was subsequently demon 
strated m the vascular spxces of the parathy- 
roids The fasaal connections posteriorly' 
between the thy'roid and the trachea and 
oesophagus, particularly m the region of the 
isthmus and the media! borders of both lobes 
are important in maintaining this collateral 
supply 

In the Surgical Clinic in Berne it is a fre 
quent procedure to ligate both inferior thyroid 
artenes as a harmostatic measure preliminary 
to a thyroidectomy In many instances the 
anterior branches of the superior arteries are 
ligated at the same time In less than i per 
cent of the cases all four of the arterial trunks 
are ligated Since tetany docs not follow 
these procedures it is apparent, from extensiv e 
clinical evidence, that the collateral blood 
supply to the parathyroids is ample The 
demonstration of injection mixture in the 
parathyroid glands following the preliminary 
ligaturo of both inferior thyroid arteries, and 




Fig I The rigid appendix contrasted with the noiroil appendix i The normal appendix as homogeneously 
hlled by the banum enema The lumen is fairly uniform It is free floatmg among the intestines readily moved 
by palpation, and without tenderness 234,$, and 6 The appendix la persistently rigid indicating a gross infil 
Iration of the walls and is accompanied by a motor impairment (stai,i<i) \n spite of an open lumen Caecal stasis, 
as shown, usually accompanies this 7 S and 9, The appendix, observed in the same case on three different 
occasions, maintains its relativ e and fixed position 
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T he contribution of roentgenology to 
the diagnosis of chronic appendicitis is 
often disparaged [Bettman, Camett 
and Boles, and Denver (6)] This occurs in 
spite of the obvious fact that correction of the 
adverse percentage of results for the operation 
for chronic appendicitis demands more certain 
diagnosis The help given by roentgenology- 
must generally be poorly understood by 
clinicians to be thus rejected when more help 
for accurate diagnosis is needed It is un 
fortunate that one author should say, ‘ the 
mam cause of needless appendectomies is the 
furor op riuidt of ambitious surgeons Their 
chief aid and abettor is the roentgenologist 
In no other department of roentgenology is 
there so much confusion and misunderstand 
mg ’ Rohdenberg calls attention to the fact 
that chronic or producliae changes do not 
markedly increase the liability of the appendix 
to fall a prey to severe acute mnammalion 
It cannot b« claimed that the roentgenogram 
with the related roentgenological findings will 
make the diagnosis but m most cases roent 
genology will contribute facts of great value 
to the hnj! diagnosis To this end the rocnl 
genological data must always be considered 
together with the clinical findings The diag 
nosis of chronic appendiatis is incomplete, 
the one without the other Without debating 
the term, ‘ chronic appendiatis,” it is used m 
this article in the broadest sense as mdudmg 
all cases which are not so acute as to preclude 
roentgenology 

The failures of operation for chronic appen 
dicitis have not all been complete failures 
Associated disease undiagnosed and un 
treated, has often caused an incomplete chni 
cal result Roentgenology will also serve in 
establishing concurrent alimentary disease 
Therefore, roentgenology of the appendix 
should not be practiced separately, but as part 
of a complete and general roentgenological 
gastro intestinal examination This will in 
elude cholecystography This increases m 
estimably the value of the whole examination 
by Its demonstration of the functional status 
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of the gall bladder, which may thereby be 
established as part of, or eliminated from, the 
clinical problem Elsewhere (lo), it is shown 
that ulcer and cholecj’stitis are wath great 
frequency associated with and sequel to 
chronic appendiceal disease, espeaally where 
the appendectomy has been delayed beyond 
the usual early age penod (15 to 25) of un 
assoaated appendicitis Solten calls the fre 
quent assoaation of appendiatis, peptic ulcer, 
and cholecystitis, ” the pathological harmony 
of the right abdomen” and is convinced they 
are connected by a pathogenetic bond 
Chronic appendicitis frequently creates a 
clinical syndrome simulating duodenal ulcer, 
which can be difTcrcntiatcd only by gastro 
mtestmal roentgenology 
TTiere arc relatively few occasions in the 
broad field of diagnostic roentgenology when 
the roentgenological evidence can alone com 
plele the diagnosis or give the indications for 
treatment Ihis evidence, as a general rule, 
should not be given an independent responsi 
bility for a final diagnosis The abuse of this 
principle rests more often with the physician 
than with the roentgenologist 
In 1925, the roentgenological signs of a 
pathologically altered appendix were clearly 
presented by White Since then certain very 
helpful signs have been developed and expcri 
ence has further proved the v alue of the signs 
and shown the association of appendiceal 
disease with the other abdominal conditions 
The significance of vi^uafizadon or of non 
visualization has been debated far beyond the 
value of the point invoKctl and m the face of 
an obvious need for accessory data to give 
weight to either status The statistics of 
visualization by different observers has ranged 
from 10 per cent to 100 per cent The failure 
of the appendix to be vasuahzed upon repeated 
eraminatjon can be only suggestive of d/scase 
The normal appendix is visualized only by 
the opportune coincidence of its filled condi 
tion to the roentgenographic or fluoroscopic 
observation Non visualization never necea 
sanly means an occluded and non tillable 
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Fig 3 Retained concretions These are shown bj defects (“holes or“vacuoIes ) in the barium shadow of 
the appendix lumen 


ha\e emptied itself of barium prior to even obser\ation gam the significance of patho- 
repeated roentgenograms Only ^\hen \\ell logical occlusion And Msualization gives 
supported by the secondary signs described e\idence of pathology onl> bj re\ealing an 
later does non- visualization upon repeated altered structure The accompanjing table 
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Fig 2 Dilatation of the appendix i 2 and 3 tfmfomi dilatation of the lumen from mcrta<cd mtracarcaf ten 
Sion 4io ^ Dilatation tending to cystic distention of the lumen distally because of procirvul partial occlusion 


appendix The normal appendix can and does expenmental animal (7), and the peristalsis 
empty itself very shortl> after the cTcum has oh^rxcd m the appendix of man, leads to the 
emptied The force of the peristaltic waves in conclusion that the normal human appendtx 
the appendix has been demonstrated m the has a vigorous motilitj It maj conceit ably 
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F15 5 Impaired motilitj of the appendiic (appendostasis) /, After 4 \Yeeks banum remains in the appendix 
After 4 days barium is found in the appendix on the occasion of an urological examination j Penstalsis is 
unable £0 empty the appendix 4 Beaded banum at the ^4 hour observation y, Barium residue outlining: the 
lumen which retains non bariumized content 6 Banum remaining in the appendix from the fed test at the time 
of a banum enema 7, The appendix filled and deformed with associated stasis in the caxum, the ascending colon 
oas emptied This suggests an assoaated typhlitis 8 The filled appendix fixed in a coiled shape below the ciecum, 
which shape and relative position is retain^ m the banum enema observation p The same appendix filled b> the 
hanum enema and showing by the darker portions of the shadow the barium which remained from the fed test 
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Fis 4 Obliterative narrowing of the lumen Wchan^ in the ivalts of the appendit / end j Vppendices 
with the lumen fairly uniformly narrowed 4 The appendix is almost obliterated with onlj a thread line lumen 
persisting j The appendix is almost obliterated erceplingforabulbous tip which retamsa concretion 6 
ized obliterative change in the wall producing a constriction of proiimal portion and marked sta'is distall} 
7 Narrowing of the lumen distaliy with slightl> bulbous tip and retained ficcoliths Tlieprosimal half is sliuhtly 
dilated Tiie cxcum shows a motor delay Localized coostncUon occurring in two places The cacum shows 
a motor del3> p Proximal constriction with distal dilation and retained fxcoliths 1 he cxcum shows a motor 
delay 
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Fig 4 Oliliterative narrouing of the lumen^ changes in the walls of the opp<.ndit / j and 3 Appendices 
with the lumen fairly uniformly narroired 4 Tne appendix is almost oblitcntetl with only a Ihread line lumen 

persisting j The appendix is almost obliterated excepting fora bulbous lip which reluns n concretion 6 Lo^*' 

ued obliterative change in the wall produang a constnetWR of proxtmil portion and markeil sta'i* distant 
7 Narrowing of the lumen distally with slightly bulbous tipond retained fTcoIilhs The proximal half is sli htly 
dilated The eaxutn shows a motor delay f! Locaha^ conitnction occutting m two places The cx-cum shows 
a motor delay p Proximal constriction with distal dilation and retained fTcoliths The CTCum shows a motor 
delay 
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lumen, btiffening of the wall, and bulbous 
distention, ■which may become cystic dilata- 
tion, are pathognomonic of anatomical change 
That the demonstration of these anatomical 
changes in the appendix m the adult is evi- 
dence only of in\olution is not tenable But 
these changes alone are not conclusi\e of 
clinical appendicitis Thev may be residual 
only 

Abnormal position of the appendix may be 
casual or fixed and when fixed may be of 
congenital or acquired origin The congeni- 
tally abnormal fixed position is usually retro- 
cacal It is a basis for anatomical pathological 
change The acquired fixed position is the 
result of inflammatory penetration of the wall 
of the appendix producing adhesion to the 
adjacent structures which may cause absolute 
fixation to the panetes, or relative fixation to 
the cjccum and ilium with which it then shares 
in mobility and to which it maintains its 
relative position The retrocecal position of 
the appendix is important because it vanes 
the clinical picture and complicates surgical 
interference It is usually congenital and 
occurs by hypenotation and descent of the 
csecum Its fixation is more often acquired 

The impairment of the motdity of the ap- 
pendix IS shown by the retention of barium 
after the cmcum has emptied This ma> be 
protracted It is more significant when the 
motility of the appendix is delayed at 24 hours 
with the right colon emptied than if delay at 
72 hours occurs with cscal and right colonic 
stasis Instances are seen m which barium 
has remained m the appendix for weeks Re- 
tained non-opaque fsecal masses (stercoliths, 
fiecoliths, or concretions) are revealed by 
infiltration of barium about them within the 
lumen They appear as vacuoles or holes in the 
barium It can be conceived that such re- 
tained material may occlude the appendix to 
any filling with barium and that this may 
account for non-Msualization Concretions 
are an expression of a pre\ lous or co existent 
inflammatory process and are not themselves 
the exciting cause of the initial inflammation 
The facility with which the unchanged appen- 
dix energetically empties itself in experimental 
observations lends support to the premise that 
retained concretions occur and persist because 
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of chronic motor impairment That concre- 
tions may subsequently be a factor m the 
origin of acute disease is shown by surgical 
experiences Archibald found 22 m 41 cases 
of perforation and 3 m 38 non-perforation 
cases Bowen noted concretions in 80 per cent 
of abscessmg or gangrenous appendices and 
in only 9 per cent of catarrhal appendices 
Deaver (5) found a fa?colith m 22 3 per cent 
of 120 acute cases 

The deformity of the appendix, often de- 
scribed as a “kmk” is most difficult to deter- 
mine Projection of curves upon the plane 
picture of the film will simulate them They 
cannot be asserted m any case unless other 
changes are concomitant Actual fixation 
of the deformity should be determined to- 
gether with the resultant changes in the distal 
Jumen, motor impairment, and dilatation 

The topographical position of the appendix 
has wide variations, although usually it ex- 
tends to the left and below the ileocsecal junc- 
ture near the classical McBurney’s point It 
may, however, radiate m any direction from 
this point Roentgenology has shown the 
inainstancy of McBurney's point for the ap- 
pendix and has disproved the validity of that 
point for Its certain palpation The rotation 
of the cisecum and its migration vary greatly 
These variations are congenital as shown by 
studies upon the new born (9) The topo- 
graphical lev el or the height of the viscera m 
the abdomen vanes also according to bodily 
habitus The normal position of the caecum 
is given a wide vertical range by these several 
factors In addition, it may be in such wholly 
anomalous positions as the mfrahepatic, mid- 
line, or the left pelvic Physical diagnosis has 
not yet given proper attention to these vari- 
able positions of the appendix which force 
upon many of the maneuvers of palpation a 
reservation as to their reliability In the low 
pelvic csccum of the congenital ptosis of the 
asthenic bodily habitus, the relative position 
of the appendix to the c£Ecum will be as usual, 
and, when filled, it ma> be seen to the left of 
the cecum unless obscured b> the adjacent 
rectum The appendix will have a semi- 
retrooecal position to that cecum which has 
taken a pelvic position because the right 
rolomc segment has an increased length 
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Tig 8 The irritation pattern of the small intestine in the sertical film taken at the 6-ht)ur period 7 The usual or 
normal picture of banum in the small intestine at 6 hours after ingestion ippcarinc as a homogenous density in the 
ileum and as feathered remnants m the jejunum ..The banum appears in small diKrete patches throughout the 
small intestine as the result of intermittent gastric clearance due to partial pyloric stenosis from ulcer J The banum 
appears in gross discrete patches lhrou),hout the small intestine ns the result of the effect of a pentoneal change from 
pelvic inflammatory disease Such a picture vaiying in definiteness may result from past or present peritoneal imta 
tion Tanging }n degree from congestion toperitomtu 4 The tmlatiait psttem of discrete patches of banum isJocahred 
in this picture to the terminal ileum m the region of the appendta Tliis gives presumption to its origin from appen 
diceal inflammation 


shows the findings with the appendix in a 
senes of 4,049 complete gastro intestinal 
roentgenological examinations Significant 
appendiceal findings occurred almost fne 
times as often with Msualization as without 
visualization, and 50 per cent of the visualized 
appendices had associated signs of pathology, 
while, with only 5 3 per cent of instances of 
non*\:sualization were there associated find- 
ings of conclusive significance Visualization 
of the appendix has often been demonstrated 


a few hours after a barium enema when it was 
not visualized in the ftd lest The more uni 
form distribution of the intracTcal tension b> 
the fluidity of the enema allows for easier 
percolation into the appendex The post 
enema appendix film is routinely included in 
the examination 

Structural changes of the appendix will be 
revealed bj its barium filled lumen Patho 
logical form of the lumen is a dependable 
finding Strictures, filiform reduction of the 
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SUMMAR\ OF APPENDIX X-R^VY DIAGNOSIS IN 
FOUR-THOUSAND ANT) FORT\-NINE CASES 
AHTH THIRTA-rOUR ANT) T\\0-TENT1IS PER 
CENT VISUALIZATION 



lisualued 

visualized 

Tola) 

Appendicitis* 


! io 


Palhological appendix 

Quiescentf 


0 


Imtablel 




Itntable appendix} 




Indeterminate findings! 

663 


66 S 

Totals 

1381 

134 

*Si 5 


Sub-acute inflammatory disease or localized pen appendiceal ab 
scesses mth a pericxcat mass and irritation forms of the intestinal loops 
t Altered structure retained concretions and postmSammatory fixa 
tion without palpable tenderness 

tStructural alterations with palpable tenderness localized to the ap- 
pendix and foUowms its displacement 
{Tenderness localized to the appendix area with marked secondary 
flndiQss without defintte intrinsic cnange when visualized 
lAisuiIized without significant structural alterations tenderness or 
secondary signs 

highest value They are observed m the 
vertical abdominal him made at the com- 
pletion of gastric emptj mg or at the arbitrary 
SLvhour observation There are few other 
frequent causes for these atypical irritation 
forms than appendicitis and these other con- 
ditions have been found to occur mostly m 
the female pelvis 

This pattern is reliable, when present, as a 
record of previous acute or subacute appen- 
dicitis, although this ma> not appear in the 
clinical history Even m the female, these 
irritation forms may be so localized to the 
appendiceal area as unlikely to be the result 
of pelvic disease Handling of the intestines 
at laparotomy will result in this roentgeno- 
logical picture subsequently, although usually 
in Its lesser degrees of distinctiveness 
The incompetent ileocecal sphincter has 
not been given any relation to the disease of 
the appendix However, when the czecum 
shows good muscular tonus with active haus- 
trations, and with the marked haustral m- 
cisura opposing the valve, any accompanying 
incompetence is due to pathological inter- 
ference and not to relaxation Schultze shows 
that the valve acts mechanically and not as a 
muscular sphmeter and that closure requires 
tension of the tentorium caecale m applying 
the upper lip to the lower He finds m one- 
third of cadavers a pathological cause for 
insufRciencj The pathological causes, other 


than senile atrophy, may be peri-appendiceal 
disease or pathological processes of the valve 
itself Incompetencj of the valve in the 
presence of good caecal tonus is evidence of 
regional disease, which usually is appendicitis, 
postoperative conditions, or tjphlifis Incom- 
petence of the ileooEcal valve when the emeum 
shows good tonus is a supplementary sign of 
appendiceal disease 

Appendiceal abscess may become localized 
and clinicallj subacute There will then often 
be characteristic alteration of the barium 
passage through the adjacent small intestine 
The roentgenograms will be helpful m diag- 
nosis The course of the terminal ilium and 
the contour of the low er and left border of the 
caicum may describe the globular shape of the 
abscess, which displaces these and other in- 
testinal loops The irritation forms of the 
small intestines which are described above will 
give evidence of the associated regional peri- 
tonitis A palpable mass, fluoroscopically 
oriented to the appendiceal area and deter- 
mined to be displacing the terminal ilium and 
deforming the oecum, completes the roent- 
genological evidence 

The operative confirmation of these roent- 
genological findings of the appendix in 358 
instances has justified their use m diagnosis 
OnI> roentgenology wiU develop the intrinsic 
and direct signs of appendiceal pathological 
change Roentgenograms will in a large per- 
centage of instances show the appendiceal 
lumen Often this will indicate definite ana- 
tomical changes Chiefly with, but also with- 
out visualization, there may be adduced from 
the films and b> fluoroscopic palpation asso- 
ciated evTdence, which wJl have additional 
significance Such objective evidence of ana- 
tomical change is not alone proof of an active 
relation to any clinical sjndrome It must 
find definite correlation to the clinical findings 
The roentgenological facts about the appendix 
are objective and valid facts which cannot 
nghtl> be ignored in diagnostic attention to 
the appendix Their consideration in connec- 
tion with other findings in alimentary and 
abdominal syndromes will increase the accu- 
racy of diagnosis and can bring about im- 
provement in the adverse statistical results of 
surgery of the appendix 
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This topography results from congenital 
hypcrrotation of the colon The ’ippendix in 
this position raa> often only be seen and 
roentgenographed with the patient turned m a 
manner to present a left anterior viciv Hyper 
rotation of the colon may e\ cn turn the appen 
dix to the right of the caecum 
The foregoing presents the vitiations of the 
appendix as shown by roentgenograms These 
details are much better seen in good films than 
by fluoroscopy It is not therefore debatable 
that fluoroscopy alone is adequate for dtagnos 
tic obser\ ation of the appendix Huoroscopy 
supplements the roentgenographic observa 
tions and is indispensable It directly attaches 
the cUmcal attributes to the physical path 
ology Fixation of the appendix and of the 
cicum may better be determined and the 
non roentgenological sign of tenderness may 
best be investigated ^lany of the maneuvers 
of palpation in physical diagnosis are prc<h 
caled upon ilcBurney s point for the topo 
graphical position of the appendix, yet it 
dqiarts from this point m 1-5 5 per cent of 
persons even m the recumbent position (9) 
renderness is not present with palpation of 
the normal appendix Its occurrence indicates 
an abnormal sensitiveness of the orgxn To 
be characteristic this tenderness is localwed 
or centered to the origin of the appendix from 
the cacum, and this point of greatest tender 
nesb follow s displacements of the occum As a 
corollary, it can be shown to be absent from 
w here the cacum and appendix are displaced 
\ similar tenderness to pressure should not 
occur in the left abdomen unless other com 
cident disease is present usually divertjculitis, 
or a simple spastic and palpable ssgmoid 
Palpable tenderness of the appendix ss often 
referred to the umbilicus or to the epigxstnum 
and is frequently subjectively noted by the 
patient wholly m those ectopic positions The 
tenderness of the lumbar spine resulting from 
spinal malstatics, of which lordosis ss com 
mon, IS the most frequent of lower mid 
abdominal palpable tenderness and must be 
differentiated Tenderness of the spme to 
palpation may even be unilateral and along 
the right margin of the vertebr-v Pain locnl 
ized to the sacro iliac articulation may be more 
confusing, although it occurs less frequently 


It is not the place here to discuss the signifi 
cance of tenderness found elsewhere than at 
the appendix and etcum, but such other ten 
derncss is of value in solving the problem 
of a syndrome which has clinically suggested 
appendicitis The evaluation of hypersensi 
tiveness of the right abdominal w all is greatly 
aided by fluoroscopic palpation of the barium 
jzed CTCum and appendix Tenderness due to 
and localized to other abdominal disease can 
be demonstrated as not localizing to the 
appendLX The filled excum, especially when 
retaining the inspissated material of stasis can 
be very tender, and this tentierness perforce 
follows displacements of the caecum Typhli 
tis, simple and catarrhal in type, often accom 
panics a pathological appendix and may be 
more significant to the clinical sy nclrome than 
the altered appendix Also the failure to 
correct a residual typhlitis will spoil the 
clinical result of many valid appendectomies 
By typhlitis is meant a chronic afebrile, more 
or less painful condition of the ileocaical 
region It may be part of a more extensive 
colitis It may occur w ithout a demonstrably 
altered appendix and may itself wholly 
account for the clinical syndrome The fealh 
ery contour of the enema (binum) filled 
cxcum evidences the mucus which character 
izes the condition \\ hen advanced there will 
be an accelerated molihty to the cacum due 
lo its more irritable condition The motility 
of any segment of the ahmenlary tract can be 
judged only with hnowlcdge of the motility 
of the proximal and distal segments The 
relation of ileal motility to colitib has been 
developed by Kantor He shows that a func 
tional defense reaction of spasm of the ileo 
CTcal sphincter occurs 
Shortly before White preacnted the roent 
gcnological attributes of the appendix, Mills 
described the roentgenographic pattern of the 
smtdl intestine which indicates a past or 
coinadental pentoncal irritation These are 
atypical, patchy, irregular, discrete loops of 
smidl intestine and they vary m definition 
according to the degree of the original dis 
turbance which may be conceived as ranging 
from a congestion of the peritoneum to a 
pentomtis Mills asserted these irritation 
forms lo be roentgenological evidence of the 
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T he realization that continued toMCity 
following thyroidectomy for thyrotoxi- 
cosis must have its source m residual 
abnormally functioning thyroid tissue has 
resulted in a trend toward more radical resec- 
tion With adequate excision, the incidence of 
failure to afford complete and lasting relief 
has fallen to a \ erj low figure, but unfortu- 
nately there has been some increase in the 
frequency of parathyroid injury Transient 
objecti\e evidences of parathyroid damage 
may be detected in a rather large proportion 
of cases in which a maximal operation has 
been performed These are usually of little 
importance, being associated with no sub- 
jective symptoms whatever, or with mild dis- 
comforts readily controlled and disappearing 
within a few weeks or months after operation 
On the other hand, the more severe and last- 
ing cases of manifest tetany constitute per- 
haps the most unfortunate sequclaj of thyroid 
surgery These patients may be reduced to 
years of partial invalidism, disturbed by fre- 
quent spasms and parssthesias, exhausted by 
prolonged adherence to a disagreeable regimen, 
and menaced by the danger of generalized 
convulsive seizures and cataract formation, 
with no certainty of eventual spontaneous 
improvement 

Recent years have pointed the way to 
methods which may be useful m the preven- 
tion of serious parathyroid deficiency Mill- 
zner has called attention to the frequent oc- 
currence of parathyroid bodies on the lateral 
and e\ en the anterior thyroid capsule and has 
suggested modifications in technique de- 
signed to preserve these structures Lahey 
has introduced the method of identifying 
parathyroid tissue m the removed specimen 
at operation and of transplanting such bits 
into the sternomastoid, and Cattel has recently 
presented experimental proof for the adequacy 
of such autotransplants Discouraged by the 
difficulty in accurately recogmzmg parathy- 
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roids in such specimens, we have made little 
use of this method 

The active management of the more severe 
and persistent cases of tetany may present a 
most difficult problem m therapeutics The 
basis for the active treatment of parathyroid 
tetanj is the fundamentally important fact 
that extirpation of the parathyroid glands is 
followed bj a drop m blood calcium, and that 
m general measures which tend to restore a 
normal calcium level simultaneously bring 
about ev idences of clinical improvement Of 
the measures available to restore the normal 
level of blood calcium, the one of greatest 
practical importance is the oral administra- 
tion of calcium salts The efficacy of this 
method, first suggested by Froum for the 
control of experimental tetany, has had 
adequate demonstration in the work of Luck- 
hardt and Goldberg, and Hjort has provided 
chemical support for the physiological obser- 
vations made by these authors The capacity 
of various orally administered salts to elevate 
the blood calcium is now established on a firm 
experimental basis (Jansen, Hjort, Roe and 
Kahn) Past failures to demonstrate such an 
elevation must be attributed to inadequate 
dosage, or to the determination of blood cal- 
cium in specimens drawn after time has been 
allowed for a return to the pre-ingestion lev el 
(Hjort) Of the salts available for this pur- 
pose, calcium lactate, because of its adequate 
solubility, ease of administration, and the 
readiness with which it is absorbed, has found 
the most extensive practical use The prob- 
lem of establishing the optimum dosage for 
the oral administration of calcium lactate is 
as yet unsolv ed Roe and Kahn have demon- 
strated that the maximum degree of calcium 
absorption occurs from amounts not exceed- 
mg s grams It is important, however, that 
these observations were made on normal 
human subjects We have repeatedly ob- 
served mstances of severe tetany, particularly 
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h>'podennic injections are serious practical 
objections to its use over long periods of time 
Furthermore, the observation has recently 
been made by Albright, Bauer, Ropes, and 
Aub, that patients may develop an immunity 
to this agent, so that it becomes ineffective 
with repeated administration We ha\e our- 
selves observed i, and possibly 2 cases in 
uhich such immunity seemed to be acquired 
A case in vhich parathormone was entirely 
without benefit unless given together with 
thyroid extract, orally administered, has been 
reported by Hjort and Eder Homotrans- 
plantation of parathyroids has yielded few 
gratifying results The difficult) in obtaining 
material, the frequency of complete failure to 
afford relief, the transiency of improvement m 
those isolated instances in which it has been 
alleged to occur, are all factors which have 
discouraged extensive recourse to this meas- 
ure One of our patients received a single 
transplant without clearly demonstrable im- 
provement Unfortunately, no preparation of 
parathyroid, which is consistently effective 
when given by mouth, is available Obviously , 
such a preparation would constitute a final 
and ideal solution of the problem 

We have had no extensive experience with 
the various other measures which have been 
suggested for the control of parathyroid 
tetany Kaolin has not been used except to 
control the diarrhoea following calcium lactate 
or lactose administration We have not em- 
ployed ammonium chloride Favorable results 
have been obtained with it in experimental 
tetany by Boyd, Austin and Ducey, and Wen- 
ner, and Freudenberg and Gyorgy report its 
successful use m one case of human post- 
operative tetany 

It becomes evident from this discussion that 
there is a serious need for some simple ade- 
quate method for the control of tetany, par- 
ticularly for those cases in which management 
niust be continued over a considerable penod 
of time 

During recent years, it has been demon- 
strated that infantile rickets and tetany can 
be controlled clinically and chemically by the 
administration of cod liver oil It w as subse- 
quently shown that exposure of such patients 
to sunlight or to ultraviolet irradiation was 


followed by similar improvement In the 
senes of investigations which followed, figur- 
ing most prominently the names of Steen- 
bock, Hess, Windaus, Rosenheim and Web- 
ster, these facts were strikingly correlated 
It was found that various foodstuffs could be 
rendered antirachitic by irradiation, that the 
activation so conferred was localized in the 
Itpotdal constituents, such as the sterols and 
closely related compounds, and finally that 
the specific agent so activated could be sep- 
arated from cholesterol itself This substance 
was finally identified as ergosterol — a sterol 
widely distributed in plant life Ergosterol, 
activated by irradiation, is at present regarded 
as the antirachitic vitamin, or vitamin D, and 
has received the name of viosterol To its 
presence is attributed the activity of cod liver 
oil, and the effectiveness of ultraviolet light 
has been accounted for by the production and 
absorption of vitamin D from the skin follow- 
ing irradiation 

The efficacy of irradiated-ergosterol mmfan- 
tile tetany has been firmly established by 
clinical inv estigation (Hess and Lew is, Gyorgy, 
Pnnke, Bakwm, Bakwm and Gottschall, and 
others) The administration of adequate 
doses results practically without exception in 
complete clinical improvement, with a restora- 
tion of normal blood chemistry Further- 
more, Hottmger has reported the successful 
use of irradiated ergosterol in several cises of 
spontaneous tetany m adults The success of 
this treatment in spasmophilia and sponta- 
neous adult tetany, conditions so closely 
related clinically and chemically to parathyro- 
prival tetany , led us to consider its use in the 
more prolonged and severe cases of post- 
operative tetany m human beings Two prac- 
tical advantages for this method presented 
themselves In the first place, the administra- 
tion of adequate doses of irradiated ergo- 
sterol incorporated m foodstuffs or dissolved 
in oil, IS simple and not disagreeable Second, 
the observation of Hess and Lewis that the 
elevation of blood calcium following its ad- 
mmistration may be present for longer than 
30 days after the discontinuation of the drug, 
led us to hope that complete control of tetany 
might be obtained by intermittent administra- 
tion, with periods of complete freedom from 
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during periods of acute exacerbation inxihidi 
massive doses measured in ounces, not grams, 
have apparentl> been necessary to control 
sjTnptoms On more than one occasion during 
such crises v> e have had to administer calcium 
lactate m amounts approaching the minimum 
of I 5 grams per kilogram, found by Luckhardt 
and Goldberg, to be required for the control 
of tetanj m completely parathyroidectomused 
dogs Froum also used large quantities of cal 
cium (5 to IQ grams of calcium chloride in 24 
hours) and the necessity of emplo>mg such 
doses has been emphasized by Hjort and by 
Dragstedt and Sudan 

Ex en massiv e doses of calcium lactate can 
be taken with relative ease We haxc found il 
convenient xxhere large quantities must be 
taken for some time to instruct patients to 
dissolve the entire da>’s ration at once b> 
heating m water, flavoring the solution with 
fruit juices and taking divided doses of the 
mixture during the day We hav c heeded the 
suggestions of Roe and Kahn that the salts be 
always given m solution and at a time when 
the stomach is relativ ely free of food Such 
a regimen is fairly sunple and Uie problem 
would seem to be solved m a satisfactory way 
w ere it not for the fact that the administration 
of large doses of calcium lactate by mouth for 
any considerable period is found almost mva 
riably to be followed by nausea, abdominal 
pain and diarrhaa With the appearance of 
these symptoms, we have been accustomed to 
resort to injections of parathormone or to 
switch to some less irritating calcium salt 
Under these conditions we have frequently 
prescribed calcium carbonate The gnttmess 
of this insoluble powder, when taken in large 
doses m suspension, is disagreeable to the 
average patient We have had at least one 
patient m whom the continued ingestion of 
calcium carbonate was follow ed by s>Tnptoms 
of gastrointestinal irritation Furtbennore 
this substance must depend upon the acids of 
the gastric juice for solution, and hence it ma> 
be ineffective in subjects with lowered or 
absent gastric aadity We have occasionally 
given the carbonate m combination with cal 
emm lactate to check the diarrhoja produced 
by the latter, and used in this vvaj it has been 
of distinct value The irritating properties of 


calcium chloride prohibit its use m adequate 
doses We have as >et had little expenence 
with calcium gluconate In 3 cases we have 
seen a severe diarrhcca follow its use m large 
amounts and Szurek has observed similar 
symptoms following the administration of 
large doses of calcium gluconate to dogs The 
diarrhoea from calcium gluconate may also be 
conveniently checked by moderate amounts 
of calcium carbonate Intravenous calcium 
injections are of use only m the treatment of 
acute symptoms, and here, because of its 
safety, calcium gluconate has superseded the 
other calcium salts In 2 patients we have 
employed intramuscular injections of calcium 
gluconate One patient has been givnng her 
self such injections w henev er activ e symptoms 
have threatened 

To supplement the oral administration of 
calcium, hetose has been given by mouth 
This measure has its ongm m theobserv ations 
of Dragstedt and his collaborators that tetany 
can be prevented m parathy roidectomued 
dogs by diets of milk, bread, and lactose 
Evidence has been presented by Irvang and 
Ferguson to the effect that the degree of cal 
cium absorption from Ihe mteatme is a direct 
function of the acidity of the medium m 
which It IS introduced Thus, the efficacy of 
lactose may be attnbutctl to the actdunc llora 
produced and the con'^equent facilitation of 
calaum absorption Fvadence that lacto^e 
given by mouth increases the absorption of 
calaum has been pre^enteil by Bcrghcim, and 
Grccnwald has recently shown that lacto-'C 
protects against tetany only if large amounts 
of calaum arc contained in the diet It would 
seem, therefore, that increasing the dosage of 
calcium would constitute a more direct 
measure than the addition of lactose to the 

diet The dietary outlined by Dragstedt, with 

its resulting sev ere dnrrhaa, is obv lously not 
available as a practical clinical measure 

Substitution therapy’ for parathyroid de 
fiaency is still on a most unsatisfactory basis 
Parathormone is of great v alue for the relief of 
acute symptoms, and may be invaluable to 
tide severe cases over periods during which 
adequate doses of calcium bv mouth cannot 
be tolerated Its expense, and the meonven 
lence of a method of sustaining life by frequent 
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Stem His patient presented a severe post- 
operative tetany of 15 years’ standing vvhich 
had had its onset 2 weeks after a goiter opera- 
tion The manifestations were severe, with 
repeated attacks of generalized convulsions 
and trophic disturbances of the hair and nails 
Cod liver oil, parathyroid preparations, ultra- 
violet irradiation, and a parathyroid trans- 
plant had been without material or lasting 
effect Irradiated ergosterol in the form of 
vigantol was administered m doses of 3 to 4 
milligrams three times daily, with the sur- 
prising result that m 2 weeks there was 
marked clinical improvement which amounted 
at the end of 6 weeks to practically a com- 
plete symptomatic and objective cure Dem- 
ing, on the other hand, has had completdy 
negative results with irradiated ergosterol m 
several cases of human postoperative thyroid 
tetany, and Elmer and Scheps hav'e reported 
one case of human postoperativ e tetany, which 
was entirely refractive to vigantol 
We wish briefly to present a senes of obser- 
vations on the administration of irradiated 
ergosterol (in the form of acterol) to 6 patients 
^ith postoperative tetany These patients, all 
of them women, ranged in age from 24 to 31 
y ears Thyroidectomy had been performed m 
each case for thyrotoxicosis from 2 months to 

5 years previous to the period of observation 
In one case operated upon elsewhere, the diag- 
nosis of hyperthyroidism had not been clearly 
established, and we have no exact record of 
the operative procedure In the $ remaining 
patients, a maximal excision had been per- 
formed Tetany m each case appeared within 
a few days following operation Four of these 
patients presented mild activ e tetanic mani- 
festations and the remaining 2 are to be 
classified as cases of severe tetany Every 
case had been show n prev lous to or during the 
period of these observations to be amenable to 
calcium therapy Patient A P presented the 
most severe and persistent symptoms, and 
had been a trying problem to us for a period 
of years It was upon this patient that a para- 
thyroid transplant had previously been per- 
formed with questionable benefit Five of the 

6 cases observed w ere made accessible to me 
through the kindness of Dr H M Richter, at 
whose instigation this study was undertaken 


ilETHODS 

The practical difficulties m evaluating any 
method of therapy in a condition as labile as 
parathy ropnv al tetany will be readily appre- 
ciated by those who have had an opportunity 
to observe such cases The frequent and con- 
stantly altering discrepancies between objec- 
tive, subjective, and chemical manifestations, 
the constant fluctuations in severity with 
menstruation, pregnancy, infections, deliber- 
ate or accidental breaches in diet, and fre- 
quently without respect to any recognizable 
external factors, necessitate the most con- 
servative and painstaking observation before 
justifiable conclusions can be drawn 

Examinations were made as nearly as pos- 
sible once weekly The criteria chosen for 
study were the subjective manifestations of 
stiffness, spasms, and paresthesias, the objec- 
tive evidences of increased neuromuscular 
irritability — which were here restricted to 
Chvostek’s and Trousseau’s signs, and estima- 
tions of the inorganic phosphate and calcium 
of the blood The determination of the electri- 
cal excitability of the peripheral nerves (Erb's 
sign) was omitted because of the disagreeable- 
ness of the procedure to most patients Ne\ er- 
theless Erb’s sign, when elicited under proper 
conditions, is perhaps the most reliable and 
consistent clinical index of the degree of 
parathyroid deficiency An attempt was made 
to follow Chvostek’s and Trousseau’s signs in 
a roughly quantitative way, so that com- 
parisons in intensity could be made In 
ehating Chvostek’s sign, the division into 
degrees as suggested by v Frankl Hochwart, 
was in part adopted Contraction of the eye- 
lid, nose, and corner of mouth elicited upon 
tapping over the faaal nerve just anterior to 
the external ear, was recorded as Chvostek I , 
of the nose and mouth or of the mouth alone 
upon tapping beneath the zygoma, Chvostek 
II Chvostek I is regarded as more significant 
than II and may not be present in milder 
cases The intensity of response was further 
recorded asi to4plus Thefact that Chvostek s 
sign has been found positive m conditions 
other than tetany does not reduce the value of 
this finding as a critenon of the seventy of 
tetany meases in which it has appeared defi- 
nitely after operation, together with other 
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the anno>ance of any type of management 
We ^vere not frightened by reports of the 
toticitj of this agent (kroetz, Tlannenstiel, 
kreitmar and Moll, Hams and Moore, Smith 
and El\o\e, klem, and others) The produc 
tion of injurious effects m animals by a 
deliberate huge o\ erdosage is of no practical 
therapeutic importance We are in agreement 
i\ith Hess, Leivis and Rivkin that “too much 
has been made of these studies ” 

The literature on the use of \itamm D m 
Its \arious forms in parathyroprival tetany, 
yields much conflicting, and on the whole, dis 
couraging e\idence Reports on the effect of 
vitamin D on experimental parathyroid tetany 
m animals have been made by several invcs 
tigators Swingle and Rheingold found that 
exposure of parathjroidectomized dogs to 
ultraviolet light greatly prolonged the life of 
such animals and brought about a striking 
amelioration of the violent syTnptoms The 
animals, nevertheless, finally succumbed from 
tetany or exhaustion Similarly, Pmeus, 
Peterson and Kramer were able somewhat 
to prolong the lives of parathy roidectomized 
dogs by ultraviolet irradiation During the 
following year it was reported by Jonci that 
the daily administration of 20 cubic cenU 
meters cod liv er oil for 2 w eeks before opera 
tion prevented tetany and greatly increased 
the life of parathy roidectomized dogs The 
administration of similar doses only after 
operation w as w ithout effect Gates and Grant 
were able to prevent tetany following the 
removal of the external parathyroids m rab 
bits by repeated exposure to ultraviolet rays 
previous to operation, and Jung found that a 
favorable effect was exerted by ultraviolet 
radiation in rats when exposures were made 
beginning several day s previously or from the 
day of operation Brougher reported that cod 
liver oil delayed the onset and amclioialed the 
symptoms of tetany in parathyroidectomized 
dogs Subsequently irradiated ergosterol in 
the form of acterol was found to exert a favor 
able effect on the course of tetany in dogs 
when administration was begun on the day of 
operation Attempts to control active tetany 
by mtramuscular and intravenous injections 
of acterol were unsuccessful unless made m 
conjunction with administration of large 


amounts of milk by stomach tube Wade has 
recently reported results similar to Brougher’s, 
oidhveroilbeingusedbeforeoperation In con 
trast to these somewhat encouraging reports, 
Urechia and Popoviciu were unable to note 
any appreciable benefit from irradiated ergo 
sterol on parathyroprival tetany m dogs, and 
Greenwald was entirely unable to confirm the 
favorable results obtained by Jones with cod 
liver oil This author also unsuccessfully at 
tempted to control active tetany m dogs by 
the administration of massive doses of irradi 
ated ergosterol Hess and Sherman failed 
entirely to affect favorably the course of 
experimental tetany in dogs with large doses 
of irradiated cholesterol, and m a single ex 
penment by Hess, irradiated ergosterol af 
forded no protection when administered to a 
parathyroidectomized monkey, although tet- 
any produced by a low calcium diet previous 
to parathy roidectomy in the same animal, had 
been effectively controlled by this agent Later 
Hess, Wcmstock, and Rivkm reported further 
experiments m monkeys and dogs, in which the 
blood calaum could not be elevated markedly 
by irradiated ergosterol, following parathyroid 
extirpation More recently, however, the same 
authors hav e succeeded in clev ating the Wood 
calcium in parathyroidectomized animaU us 
ing from 100 to 800 times the therapeutic 
dose 

The literature reveals few instances of the 
employment of vitamin D m the treatment of 
postoperative tetany in human beings Jack 
son, m 1927, reported apparently distinct 
benefit from ultraviolet irradiation in a case 
of postoperative tetany of 2 years’ standing 
Brougher recorded 3 cases of human post 
operativ c tetany which w ere treated w ith ap 
parent success by the administration of cod 
liver oil, and has recently reported the sue 
ccssful treatment of these 3 cases and a fourth 
with small doses of v losterol The remarkably 
prompt return of symiptoms following the 
withdrawal of the drug (m 1 case even a day’s 
omission led to a recurrence of symptoms) 
leads one to question the r6Ie of viosterol m 
the improvement observed A more con 
vinang, though not entirely conclusive, case 
of human postoperative tetany successfully 
treated with irradiated ergosterol is that of 
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a carpal spasm developed practically im- 
mediately upon applying constriction to the 
arm After 66 days acterol was withdrawn 
and during the following 5 weeks there was 
no material clinical change At the end of 
this period, symptoms again became more 
marked, and a second course was again fol- 
lowed by apparent improvement After 3 
weeks of rest, this patient was placed on a 
third course of acterol, this time m con- 
siderably larger doses, in the hope of obtain- 
ing a more clearly defined result, and for the 
third time definite improvement appeared 
to ensue Thus, on July 17, 1929, when the 
final course of treatment was started, the 
patient was menstruating, and objective and 
subjective evidences of tetany were present 
On October 15, 1929, when the drug was 
stopped, the patient was again menstruating, 
but she was symptom-free, and the objective 
signs were distinctly less pronounced 
The 2 remaining cases offer similar diffi- 
culties m interpretation In Case 5, distinct 
improvement followed upon the administra- 
tion of calcium, and persisted when acterol 
nas given and the calcium intake rapidly re- 
duced After 4 weeks of acterol, however, 
Ch\ostek’s and Trousseau’s signs were still 
positive, although there were no subjective 
symptoms of tetany About 17 days after 
the withdraw al of acterol, there was a return 
of mild symptoms At this time, a second 
course of acterol alone was again foUovied by 
both subjective and objective improvement 
Nevertheless, after 3^^ weeks of acterol alone, 
Chvobtek’s and Trousseau’s signs were still 
positive Acterol was now discontinued for 
the second time, and during the following 6 
weeks, there were no tetanic symptoms At 
the end of this period, there was a recurrence 
of very mild disturbances 

In the last case, as in the preceding one, 
acterol and calciumw ere given simultanwusiy 
The improvement which promptly followed, 
again appeared to persist m spite of a. rapid 
reduction in calcium intake Nevertheless on 
July 28, 1929, after 10 cubic centimeters oi 
acterol had faithfully been taken daily tor a 
period of 52 days, the beginning of a men- 
strual period was attended by tingling a 
niild carpal spasms, and 2 days later, m spi 


of small doses of calcium, Chvostek’s and 
Trousseau's signs were mildly but distinctly 
positive The complete withdrawal of cal- 
cium 2 weeks later was followed by a week’s 
freedom from trouble, but moderate symp- 
toms then returned, and on August 20, 1929, 
after 74 days of acterol, Chvostek’s and Trous- 
seau’s signs were again positive The with- 
drawal of acterol at this time was followed in 
a few days by a gradually intensifying tram of 
symptoms, culminating m a severe attack of 
tetany 2 weeks later The relationship of this 
return of symptoms within so short a period 
after the withdrawal of acterol must again be 
regarded as questionable 

To summarize, m the 2 severe cases of tet- 
any observed, the administration of irradi- 
ated ergosterol m large doses was without 
appreciable benefit In 3 of the remaining 4 
milder cases, some degree of improvement 
appeared to follow the administration of this 
agent In i of these (Case 4) such improve- 
ment ensued with three successive courses of 
treatment 

Blood calcium and phosphate determina- 
tions were made as frequently as possible 
during the course of these observations Be- 
cause of certain inconsistencies in the figures 
we wish to defer their publication until fur- 
ther data have been obtained 

DISCUSSION 

While the interpretation of the apparent 
benefit resulting from irradiated ergosterol in 
3 of our 4 mild cases is exceedingly difficult, 
the role of irradiated ergosterol in this im- 
provement cannot be entirely excluded On 
the other hand, it is to be pointed out that in 
no case did this agent afford the complete and 
striking relief following its use in infantile 
tetany or following adequate calcium adminis- 
tration m parathyroid tetany This failure 
may throw some light on the mechanism by 
which vitamin D exerts its effect Two theories 
are available to explain the relief afforded by 
vitamin D, variously administered, in infan- 
tile tetany and rickets One is based on the 
repeated observation that this agent decreases 
the hydrogen-ion concentration of the intes- 
tinal content, and thereby facilitates calcium 
absorption (Zuchcrand Matzuer, Abrahamson 
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indisputable tetanic manifestations (Chvos- 
tek, Pavel, Claudion and Carnatcanu) 

Trousseau's sign was always elicited bj 
means of a blood pressure cuff pumped up to 
approximately the same pressure at each 
observation The intensity of the spasm 
vihich developed and the time required for its 
development were recorded This sign — 
elicited in such a manner — is a iairl> sensitix e 
clinical index and on the whole seems more 
significant and reliable than Chvostek’s sign 

An attempt was made to obtain blood for 
calcium and phosphate determinations weekly 
and specimens were draw n as closely as po> 
sible to the time of clinical observation In 
these cases m which calcium was being taken 
along with the acterol, blood was always 
drawn at least 13 hours and usually a longer 
period after the last ingestion of calcium— a 
period theoretically Jong enough to permit a 
return to the pre ingestion level 

Irradiated crgosterol was administered in 
the form of acterol ‘ At theoutset small doses 
were used, but these were rapidly increased, so 
that in some cases the equivalent of as much 
as 10 milligrams (!aj!>, was given For the 
administration of the larger doses, prepara 
tions of three to ten times the strength agreed 
upon by the council on pharmacy and ^cm 
istry for the marketing of viosterol, were made 
available to us We have observed no toxic 
effects from the amounts used 

RESULTS 

The details of these experiments are pre- 
sented m the records In the cases of severe 
tetany studied (Cases x and a), the admims 
tration of acterol w as followed by no material 
subjective or objective improvement In the 
first of these cases, the experiment was con 
tinued over a period of 14 weeks the dose 
being gradually increased, until approxi- 
mately 10 milligrams (3 cubic centimeters of 
a 1000 D preparation) were being taken 
daily The results are complicated somewhat 
by the patients’ insistence upon an irregular 
and haphazard calcium intake Still at no 
time, except perhaps during the w eck begin 
ning on June 25, 1929, was there even aR>ar 

' Supplied Ihrough the courtesy ol Meed jehoson S. Cotnptuiy 


ent clinical improvement In the second, m 
which operation had been performed only 2 
months previous to these observations, 3 
cubic centimeters of a 1000 D preparation 
were given for a period of one month While 
the patient had been able to reduce her cal* 
aum ration somewhat during this period, she 
was stiH suffering from active manifestations 
of tetany txt the time when irradiated ergo 
sterol was discontinued, in spite of repeated 
parathormone injections, large doses of cal 
cmra, and a carefully restrict^ diet 

In the 4 remaining and milder cases, results 
were considerably more v ariable — in all prob 
ability because of spontaneous fluctuations m 
seventy The interpretation of these exper 
iments, therefore, presents serious difficulties 
Thus, m Case 3, the patient insisted that she 
start^ to improve almost immediately upon 
being pul on small doses of acterol Spasms 
and tingling occurred less frequently and were 
much milder than before and objectively 
there were slight evidences of improvement 
Symptoms became more severe almost im 
mediately upon the discontinuation of the 
drug, but such an exacerbation can hardly be 
attributed to this (actor m view of the sus 
tamed action of irradiated ergostcrol follow 
mg withdrawal, as observed by Hess and 
Lewis Furthermore, when after a week of 
rest, the same patient was given considerably 
larger <ioses (45 minims of a 1000 D prepara 
tion) over a period of 4 weeks, there was no 
material clinical evidence of improvement 
Thus, vvt arc forced to regard the result as a 
ncgxliv e one It is of interest that this patient 
presented a strongly positive Chvostek before 
operation which had been unaccompanied by 
other ev idenccs of tetany 

In our second mdd case (Case 4) symptoms 
were confined largely to menstrual periods 
During the period hxvnng its onset several 
day s after the beginning of acterol admmistra 
tion, objective and subjective evidences of 
tetany were pronounced Following the men 
strual period there was rapid improvement 
and during the next menses there were no 
active tetanic symiptoms Nevertheless, sev 
eral days later, when the patient stated with 
enqihasis that she was “decidedly better,” 
Chvrostek's sign was briskly positive, and 
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CASE II 


Date 

ness and 
tinglmg 

Spasms 

Chvostek 

■'Su 

Treatment 
and remarks 

8-7-J9 

1+ 


18-11 
! “ 

I-J- 
90 sec 

Calaum lactate 6o 
gm daily Tata 
tbormone i ccra 

Superacterol (loooD) 
4S m daJy started 

8-14-J9 




armn 

Farathormone i ccm 
daily Calaum lactate 
reduced to 30 gm 
daily Has had some 
twitching of facial 
muscles Sunetac 
terol continued 

9-J-19 

4-1- 

4-1- 



Reported much twitch 
ing of hands neces 
sitating additional 
parattwmone injec 
tions Cakium lac 
tale and supcracte 
rol continued as 
above 

9-^19 

4-1- 

4-1- 



Repotted marked 
twitching and frc 
quent severe carpal 
spasms in spite of 
calcium lactate 4$ 
gm daily parathor 
moae 1 < cm and 
auperacterol 4s m 
daily Acteroi has 
been taken for t 
month Stopped 


Note --Thw patient later appeared to become refractive to parathor 
mone and presented a most dimcult problem m managemeat She u at 
wesent entirely controlled on so pn of calcium gluconate daily sup- 
plementing with occasional intramuscular injections and controlling any 
tenoeney to diarrhora with calcium carbonate 

birth After 2 or 3 ^\eeks of apparent marked im 
provement, s>mptom8 returned with about their 
former intensity On April 2, 1928, a dtagnosi* of 
pregnancy was made, and the patient remained 
entirely free of tetanic symptoms throughout preg- 
nancy, being deliv ered of a normal infant at full term 
This remarkable improvement persisted until March 
r92g, when all of the previous manifestations of 
parath>roid deficiency returned 
Case 2 GO, aged 25 years In 1921 a thy 
roidectomy was performed elsewhere for h>per- 
thyroidism Operation was followed by distinct im 
provement, but relief was not complete After about 
4 years, symptoms began to increase m seventy In 
March, 1924, there was an acute attack of tetany, 
relieved by a “hypodermic” and calcium chlonde 
Ihe administration of calcium chloride was con 
tinued for several months There were no further 
^mfestations of tetany, except for occasional shght 
nbnllary twitchings of the small muscles of the 
hands The basal metabolic rate on May 20, 1929, 
was 60 plus On June 4, 1929, a second operation 
Was performed No thyroid tissue could be found on 
the tight side, but a large mass, friable and obviously 
hyperplastic, was remo\ed on the left — with care to 
avoid injury to the posterior capsule The post- 
operative course was uneventful until the seventh 
postoperative day, when there was a severe attack 
of tetany, relieved by an injection of parathormone 


CASE III 


Date 

ness and 
tingling 

Spasms 

Chvostek 

Trous 

Treatment 
and remarks 

4-aS-39 

3+ 

3+ 

I 8. II 
4-b 

4-b 

(violent) 

Acteroi 30 ra dai!> — 
started laking no 
calcium 

Bbod cal — 6 8 

S-il-ap 

3-h 

»-b 

I 8. 11 

4-b 

4-b 

at once 

Spasms less severe 
notless/requent 
Acteroi increased to 
50 m daily 

S-aS-ig 

* + 

a-b 



Symptomatically im 

ined on this day 
Acterolsom continued 

6-s-ig 



18.11 

i-b 

i-b 

45 sec 

Occasional stiffness in 

Acteroi to c cm daily 
continued 


T + 




Unable to report for 
observation 

7-g-»9 

t-b 


I MI 
3-b 

t-b 

75 sec 

Acteroi 10 e cm daily 
continued Had 

slight tingling dur 
ing messes 3 weeks 
ago 

8-i4-»9 


»-b 

I&II 

■t-b 

4-b 
es sec 

Acteroi to c cm daily 
stopped on 8-9-29 
after 74 days Men 
struatmg today 
Moderate tingling and 
spasms since last 
visit 

Superacterol (loooD) 
40 m daily stvted 

s-rr-»» 

« 

3-t- 

18:11 

4-b 

*-b 

36 sec 

Superacterol continued 
as above 

g-iT-ag 

a-b 

, 4-b 
frequent 
end 
severe 

I 8. II 
4-b 

4-b 

26 sec 

Superacterol— 46 m 
daily taken until 
yesterday— total of 
40 days 


Similar attacks occurred subsequently at frequent 
intervals, and could be prevented only by massive 
doses of calcium and daily parathormone injections 
Blood calaum on June 27, 1929, was 6 7 

Case 3 P K , aged 30 When first seen by us on 
January 13, 1927, Chvostek’s sign was strongly 
positive, but Trousseau’s sign was negative after 
minutes of constriction There had never been 
any numbness, tingling, or stiffening On February 
5, 1927, a maximal thyroidectomy was performed 
On the following day, stiffness and fibrillary twitch 
mg of the facial musculature w ere present and Trous 
seau’s sign had become strongly positive These 
symptoms recurred and were relieved by parathor- 
mone injections and moderate doses of calaum 
Patient was discharged on a ration of 12 teaspoon- 
fuls of calaum lactate daily She w as lost sight of for 
about 2 years and returned on March 21, 1929 At 
this time she stated that numbness, tingling and 
spasms were continiung to occur at frequent inter 
vals, particularly just before menses No calcium 
was being taken, and no dietary restrictions were 
observed 

Case 4 L S , aged 31 years Maximal thy roidec- 
tomy performed on May 12, 1928 Chvostek’s sign 
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and MjIJer, Voder, Grayzel and Miller, 
Jephcott and Bacharach, Bauer and ^larble) 
The other theory has its source m the reports 
of Grant and Gates that ultraviolet light pro- 
duces a true parathyroid hyperplasia with an 
increase m potential functional capacity In 
harmony iMth these observations are the re 
ports, of Nomdez and Goodale, and Higgins 
and Sheard Were direct stimulation of the 
parathyroids the basts for the activity of 
vitamin D some benefit should have fol 
lowed m all of our patients, since it may he 
assumed that in no case, even the most 
severe, had a complete parathjroidcclomy 
been performed We are more inclined to feel 
that the essential failure of irradiated ergo 
sterol in these experiments, indicates that 
this agent produces its effect entirely mde 
pcndently of the parathyroids, and that the 
changes brought about by its administration 
are fundamentallj different from those needed 
to combat the group of conditions resulting 
from parath>roid extirpation Thus, the 
analogy betw een parathyroid tetany and in 
fantffe and spontaneous adult tetany, whidi 
IS so complete with respect to ciinica) and 
chemical manifestations, must stop when 
these similarities have been pointed out The 
failure of vitamin D therapy may be regarded 
Mith Gyorgy as an important therapeutic 
test establishing a profound and fundamental 
difference m the pathogenesis of these condi 
tvons 

SUMMARY 

Six cases of human postoperative tetany 
treated with irradiated ergosterol (acterol) are 
reported In the 2 more severe cases of the 
senes, no improvement resulted from the use 
of this agent In 3 of the 4 remaining cases, 
variable degrees of improvement, m which 
the role of irradiated ergosterol could not 
entirely be excluded, appeared to ensue It is 
felt that these observations do not sustain the 
view that the action of vitamin D occurs 
through the agency of the parathyroid bodies 

Case I A P aged 24 years, had a maximal thy 
roidectomy performed on September ar 2924 
Chvostek’s and Trousseau’s signs were positive on 
the following day, and soon after the patient de 
veloped severe carpal spasms numbness sad tm 
ghng of fingers, ind stiffening and twitching of the 
facial muscles These symptoms recuned and were 


CASE t 


D*t« 

fmttnd 

tunin'! 

w. 

ChvotU! 


T«»lmerl 

4-JJ 

4+ 


{ & It 

44 

«4 

JO ICC 

C»i..i..-n UcUl?— ,5 
Itmi duly (Bloot! 

SO m ditly 


*4- 




'ten»M T»iu\|{Utte 
jmcniiU* of nloiiqj 

ooBCwduIy 

4-iO~i9 

<+ 

4-f 

4+ 

4f 

l<l«r 1 (nctciwd tn 
6omd».ly So Ml 
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S-Kr-lg 

.+ 




Cotiioni Ucutt do ira 
diilv on (hti'ertM 
Aclerol conlinaei 6o 
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4 + 

*4 



Aflffol fo 

fc-4-»9 

*+- 
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1&.M 

44 

44 

4J »et 

CiAnnralultle kVooi 
30 tra. daily— miKi 
ITK-re (icoeoKT dur 
hf late tnrn-n. 

Aclerol t nbnued 19 
*tra daily 

e-</-2g 

4 + 

»+ 

l&U 

44- 

loie 

SsMleiuntloridan. 
Aetcrel oeem daiy 

& cg-19 

44 

4+ 
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»4 
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50 Mt 
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duly, , , 
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»-»J >4 

»+ 



> rV! 

Ofl 1} |m efnliiuis 
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«+ 


i+ 
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in daily 
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j4 
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44 

.it. 

Tiouljtrt rtlarned oo 
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4+ 

4-t- 
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•4 
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Sur»fiCleft>I (jODotl) 
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on j-ta-jg 

Cafciura iMlatt Jo 
ftn doily 

r 

4f 

4 h 



Having wuth Irovble 
in *^<e of S lable- 
iprt nfuft c< oaloa'n 
Ixcfat* 

S-« ig 

« + 

>4 

l&ll 

*4 


Hia had aurofacfvtn! 
i5 m. duly lor H 

Lys Severe «fval 
ipaam preaeal dating 
naralnauon 


kept under control as well as possible b> orallv ad 
ministered calcium, parathormone iiyections and 
lactose with frequent alterations in regimen to meet 
new indications and parallel fluctuations in seveiit> 
On October 24, 1927, a parathyroid transplant was 
perfomed, raalerial being obtained from a still 
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CASE VI 


CASE VI — CONTINUED 


Dale 

ness and 
tingling 

Spasms 1 

rhvosteV 

Trous 

seau 

Treatment 
and remarks 

6-6-jg 

2+ 

2+ 

1+ 


Calcium lactate 8 
drams dativ and ac 
tetol lo c cm daily 
—started today 

Dlood Ca —7 1 

6-IJ-J9 





ilaa been taking cat 
num lactate altout 4 
oz daily Reduced 
to 8 drams daily 
Acterol 10 c cm 
daily continued 






Calcium lactate and 
acterol continued as 

6-15-29 





7s 0 calcium since 24 
hours belorc exami 
nation Calcium lac 
tate reduced to4drm 

Acterol — 10 cem 
daily 

7-8-29 





Not examined on (his 
day Calcium lac 
tate 2 drams daily 

7-ifr-29 




1 + 

I mm 

No calaum for 28 
hours Cakium lac 
tate t dram duly 
Acterol to c cm 
daily continued 

7-23-29 

® 



® 

Calcium stopped 
Acterol loccm daily 
-continued 

7-3»-29 

2 + 

*+ 

\lt 

2+ 

4S 

Siace beginning of 
menses on 7-28 has 
had tingling and 
mild carpil spasms, 
relieved bv smalt 
doses of cakiurn lac 
tate No cakium 
durine last 28 bo.rs 
To take cakium lac 
tate one dram daily 
for a few days Has 
been on acterol to 
c cm daily for 54 
days To continue 

8-6-29 




1 + 

2}imin 

Hss cocUnned cakium 
lactate 1 dram daily 
until today Ques 
tionaVle initcbing of 
neck muscles ye ter 
day Tostopcalauni 
again and continue 
acterol loc cm daily 

8-13-29 





No cakium for i week 
— free from symp 
toms Notesammed 


1 + 


t+ 


Numbness in right 
arm on 8-is t 6 ry, 
tebeved by small 
doses of nkvim 

V anous complamts 
during last few days 

weakness faintness 

dizziness pom in 
bead 

Sodium bromide— 4S 
grams daily 

Acterol stopped— (10 
c cm daily taken for 

No calcium 


Date 

ness and 
tmglmg 

Spasms 

Chvostek 

Trous 

Treatment 
and remarks 

P'3-29 





1 Numbness and tin 
pimg recurred se\ eral 
dais after last visit 
—increasing in se 

verity in spite of 
small doses of cal 
ciura Today seen 
in violent carpo- 
pedal spasm — re 
lieved promptly by 
calcium gluconate 4 
drams orally Cal 
cium lactate 8 drams 
daih started 

»-H-20 



® 

° 

Calcium lactate 6 
drams daily 

9-24-29 

® 

® 

® 

° 

Continues calcium lac 
tate 6 drams daily 
No symptoms 

tO'2p-29 

1+- 




Tingling all over 
since beginning of 
menses on 10-26 
Not examined 

12-5-29 





Carpopedal spasm $ 
weeks ago No 

trouble since On 
calcium lactate 6 
drams daily 


occurred until June 14 1928, when the onset of a 
menstrual period was accompanied b> stiffness and 
numbness of the fingers and definite carpal spasms 
Chvostek’s and Trousseau's signs at this time were 
stroDgl> positive Numbness, tingling and stiffness 
continued to occur during menses, in spite of mod- 
erate doses of calcium and a meat free diet There 
was relatively little trouble between menstrual pe- 
riods. 

Case 5 R G , aged 24 >ears A maximal thy- 
roidectomy was performed on April is» 1927 
Patient began to complain of numbness and tingling 
in hands and feet after lea\ ing hospital, and exami- 
nation revealed positive ChiosteL’s and Trous 
seau’s signs On small doses of calcium, subjective 
symptoms almost entirelj disappeared, although 
Chvostek’s sign remained positi\e From March 2, 
1928, to No\ember 15, 1928, no calcium was taken, 
and there were no subjective manifestations of 
tetanj At about the latter date, numbness and 
tingling returned, promptly disappearing when 
treatment was started again, and reappearing when 
treatment was again discontinued 

Case 6 B S , aged 31 years \ thvroidectom> 
was performed elsew here 2 y eats ago The details of 
this operation are not available On the seienth 
day Mter operation, patient began to complain of 
numbness and tingling and stiffness of the faaal 
muscles, and carpopedal spasms occurred These 
s>mptoms have been recurring at intervals of i or 2 
weeks since, and hav e been particularly noticeable 
dunog menses She has never been on an adequate 
and careful regimen 
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resection of the kidney, the patient became 
pregnant and 7 months later gave birth to 
a child \vho lived 14 days 

That multiple, consecutive operations may 
be successfully undertaken on a solitary kjd- 
nej of good function is further evidenced by 
the reports of such cases by Babcock, Albar- 
ran, Sqmer, and Hmman and Gibson 

Keyes’ report of 6 cases in which he had 
performed operations on a solitary kidne>, 
vith recovery in all, is the latest report m the 
literature In 2 of the cases, multiple opera- 
tion had been done successfully on a solitary 
kidnej 

In 1 cases reported by RosenkranU, m 
ivhich nephrectomy had been done for tuber- 
culosis, external inguinal ureterostom> was 
safely performed on the ureter of the remain- 
ing kidney Recently Coffey described two 
successful cases of transplantation of the ure- 
ter from the remaining kidney into the sig- 
moid in patients whose opposite kidney had 
been previously removed for tuberculosis In 
1926 Hunt transplanted successfullj the ure- 
ter from a solitary kidney into the sigmoid 
for the relief of exstrophy of the bladder Ten 
days later the bladder, which was carcino- 
matous, was excised and the patient made a 
good recovery 

The incidence of congenital absence of one 
kidney was described by Hennessey as occur- 
ring once m 1,000 cases, and by Campbell, 
as once m 1,600 cases This is of interest in 
view of the fact that m Battle’s case left 
nephrotom) was done for relief of obstructive 
pyelonephritis m a girl, 18 years of age, whose 
right kidney was congenitally absent 

Numerous cases of operations on the re- 
maining kidney are also to be found in the 
^reign literature In one of the cases reported 
by Haebler, m 1920, in which the anuria was 
the result of stenosis of the ureteropelvic junc- 
ture, a plastic operation, consisting of resec- 
tion of the larger part of the pelvis and of the 
stnetured region was done Siedner, in 1925, 
reported 3 cases from von Lichtenberg’s 
clinic Obstructive suppression of unne m 
one case was due to a large anomalous renal 
^ein The vein was severed and nephropexy 
was done because of the low position of the 
kidney, with complete relief of symptoms A 


stone was the offender in each of the other 
cases Cases have been reported by Chwalla, 
Rosenstein, Siedner, and Cifuents These au- 
thors emphasized the grave importance of the 
appearance of stone in the remaining kidney 
after nephrectomy on account of ureteral ob- 
struction and consequent anuria Because of 
the uncertainty of prognosis in their cases 
attendant on operations on a solitary kidney, 
they advocated, first, the passage of a ureteral 
catheter past the stone Many times this is 
sufficient to relieve the obstruction When 
this fails, nephrotomy, in their opinion, is 
preferable to pelviolithotomv In their expe- 
rience, the formation of stone in the remaining 
kidney, after nephrectomy, is of more or less 
frequent occurrence, and is variously reported 
at from 3 to 17 per cent Such has not been 
the experience in the clinics of this country, 
for example, in 1917, W J Mayo stated 
“Stone formation or reformation in the re- 
maining kidney after nephrectomy is an un- 
common occurrence in our senes ” 

COMMENT ON CASES 

In the 52 cases from The Mayo Clinic w hich 
form the basis of this review, operation was 
done in the period from November, 1911, to 
January, 1930 The incidence of operations 
on the solitary kidney occurred twice as often 
in males as m females, and m 75 per cent of 
the cases occurred in the third or fourth 
decade of life Multiple operations on the 
solitary kidney were done m 6 cases, m all of 
which operation was successful Four of these 
were for recurrent stone 

In 45 of the 52 cases, operations were for 
removal of urinary calculi, the 7 remunmg 
were for conditions other than stone Of the 
45 cases of hthiasis, the stone was removed 
from the kidney in 34 and from the ureter m 
II In this group, there were 6 deaths follow- 
ing removal of stones from the kidney In 
the 6 cases in which death occurred, operation 
was undertaken as an emergency procedure 
when obstruction and infection had mani- 
fested themselves to such a degree that im- 
mediate operation was necessary In each 
case, partial renal msuffiaency was evidenced 
by an accumulation of more than 40 milli- 
gran» of urea in each 100 cubic centimeters 
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A REVIEW of the literature re\cjils nu 
merous reports of operations on the 
solitary kidney For the most part, 
such operations have consisted of remo^a^ of 
calculi or drainage of the kidney b> nephros 
tomy In such cases, usuallj, the opposite 
kidnc) had been removed pre\iousl> for stone, 
hj dronephrosis may have been a compbea 
tion Recently, the successful outcome follow- 
ing ureterop) eloneostomy for the relief of 
anuna with h> dronephrosis causcil by com 
plete obstruction at the ureteropclvic juncture 
of a sohtaty kidncj and the successful out 
come of pelviolithotomy in 2 cases m which 
the kidney was solitarj has led to a revnew 
of cases in which operations have been per 
formed on a solitary kidnej or ureter at The 
Majo Chnic The purpose of the review has 
been to determine the causes the nsk, and 
the results of operations in such cases The 
group consists of ^3 cases m 45 of which 
operations were undertaken for the removal 
of stone 

In one of the earliest cases to which refer 
ence was found in the literature, operation 
was done by Ferguson m 1003 The patient, 
a boy of 8 years had undergone right nephrec 
tomy m November, 1901 The following 
month suppression of urine occurred, due to 
an obstructing stone m the left kidtscj, for 
which left nephrolithotomy was performed 
Two months later a stone was removed from 
the urethra by meatotomy and a month later 
cystostomy was done, and a vesical calculus 
was removed Ferguson reported that the 
patient made complete recovery 
By removing segments of solitary Kidneys 
m rabbits, from which the opposite Kidneys 
had been removed previously, Tuffier deter 
mined the minimal amount of renal tissue 
necessary to maintain life, and estimated that 
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m roan life could be maintained with from 80 
to too grains of sound renal tissue Babcock, 
m 1907, calletl attention to the clinical fact 
that one half to two thirds of a single func 
tiomng ktdnc) was sulTicient to maintain life 
and that the ability of the kidney to withstand 
multiple and extcnsiv c operations and trauma 
was due to the power of regeneration and 
hyperplasia possessed by the organ Further 
chmcal confirmation of this can be found m a 
case m which operation was done in ipto by 
W j and C II Mayo and which was :c 
ported m 191? At that time, they stated that 
they hid been impressed with the fact that a 
person can maintain not only hfe, but also 
working power, with what miounts to not 
more than hiU 0! a normt! kidney In sup 
port of this, they described the case of a man, 
aged 44 years, who came with a stone in the 
remaining kidney 4 years after stones had 
been removed from the sime kidney and ne- 
phrectomy had been done on the opposite 
side The patient was m a state of uncmia, 
and operation was deemed madvasable It 
was undertaken, however, on the insistence 
of the family and the patient made a good 
recovery Twice during the next 5 years he 
returned, was operated on for recurrence of 
the stone, and returned to his occupation each 
time 

In the same year, Judd reported a case, 
that of a woman aged 33 years, in which 
resection of the upper third of a solitary kid 
ney was done m order to remove an abscess 
ojntammg stones Accurate records were 
kept before and after the operation which 
show that at the time of operation, renal 
function w as defimtely interfered w ith After 
2 months, the concentration of urea in the 
blood returned to normal and remained nor 
mal thereafter Five months following this 
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been able to find in the literature less than 10 
cases in -which multiple operations -were done 
on the solitary, remaining kidney In these 
cases, together with the 6 herein reported, 
recoveries occurred in all This bears out the 
early experimental observations of Tuffier, 
and the clinical observations of Babcock and 
of W J Majo, that some persons can main- 
tain not only life but working power with as 
little as half of a normal kidney 
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of blood, by excretion of phenolsulphoneph- 
thalein of less than 30 per cent in the unne 
in 2 hours, and by a marked degree of renal 
infection, as e\idenced by the presence of 
p> uria (pus graded 3 to 4) In each of these 
cases, failure to reco\ er was the result of loss 
or absence of renal function in combination 
uith marked renal infection , the patients died 
m a state of uraimia Therefore, the necessity 
of early removal of a calculus m a solitaiy 
kidney before the onset of obstruction, of rc 
duction in function, and of anuria vvith p>elo- 
nephntis or pjonephrosis is apparent 

All of the II patients from whom stones 
were removed from the ureter of a solitary 
kidney recovered Four of these patients had 
complete urinary obstruction, two others had 
had anuria, lasting for 24 hours before ad 
mission Where possible, an attempt to cathe 
terize the ureter was made, and the concen- 
tration of blood urea was allowed to dimmish 
before operation One patient was aged 73 
years, another, 50 >cars In 8 instances, the 
stone was lodged in the lower third of the 
ureter 

In cases in which operation was undertaken 
for stone, pelviolithotom) was done in 24 m 
stances, ureterolithotomy, m ro, nephroli 
thotom>, in 7, nephropelviolithotomy, in 2, 
pelvio ureterolithotomy, in t, ureteral mea- 
totomy, in i , and resection of the upper pole 
of the kidne>, with removal of stones, m i 
Since m 45 operations on the solitary kidney 
or Its ureter, for stone, there were 39 recoveries 
and 6 deaths, the mortalit> rate was 13 3 
per cent 

In 7 cases, operation was done on the 
solitary kidney for conditions other than 
stone, there were 3 recoveries One instance 
of recovery was m the case in which urctero 
pyeloneostomy was done and which has been 
mentioned previously In another case, fol 
low mg urinary suppression of 5 days’ dura 
tion, right pelviotomy was done for acute 
h> dronephrosis with infection, a condition 
caused by an anomalous renal vessel The 
vessel was divided and the patient recovered 
Two years previously, the left kidney had 
been removed because of hj dronephrosis 
with infection In the third case, permanent 
nephrostomy was performed m 1920 because 


of pyelonephritis The 4 patients who sue 
cumbed had irreparable disease of the renal 
parenchyma assoaated with cortical abscesses, 
m 2, decapsulation was undertaken without 
benefit In the 2 other patients, following 
nephrectomy for tuberculosis, transplanta 
tion of the remaining ureter into the sigmoid 
was done for the relief, respectively, of in 
tense tuberculous cystitis and of scrotal, 
urinary fistula 

COMMENT AND SUMMARY 

A review of the literature, and a senes of 52 
cases from the records of The Mayo Clinic, m 
which operations were done on the solitary 
kidney or ureter, would indicate that the nsk 
of death from such operations, undertaken for 
the removal of stones, was approximately 13 
per cent The operative risk in these cases 
was the result of delay, during which de 
creased renal function and renal infection had 
occurred Evidence of this is seen in the re- 
view of the cases of 6 patients, who died fol 
lowing operations on the solitary kidney for 
stone In all of these cases, renal function 
was abnormally low In addition, the unne 
from the kidney in each of these 6 cases con 
tamed a maximal amount of pus (graded 3 to 
4) Delay m operating on a solitary kidney 
until urinary obstruction with anuria had 
occurred, definitely increased the mortality 
rate of operations in such cases The risk of 
operations on the solitary' kidney is dependent 
on its function and the degree of infection 
Results m such cases arc somewhat dependent 
on the size and number of stones present 
When the stone or stones arc of large size, 
the possibility of a persisting urinary fistula 
must be taken into account 

Reports in the literature and a study of 
cases seen at the dime would indicate that in 
the presence of satisfactory function of the 
remaining kidney, without abnormal mfec 
tion, multiple operations can be safely under 
taken on the solitary remaining kidney, with 
the expectation of satisfactory results A 1 
though prognosis may seem to be almost 
hopeless because, as the result of delay, 
anuria and impending urtmia are present, 
operation should be undertaken, in cases of 
this type recovery has occurred We have 
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To me, the essential tj’pe of adhesions are more 
interesting than the secondary type because in 
them we find a spider-web like \eil upon the duo- 
denum but no etiological factor in the duodenum, 
gall bladder, or stomach 
Has this finding any pathological significance^ 
Du\il believes that this \eil is congenital and 
It is of pathological significance only when it 
causes duodenal stenosis which leads to sjmp 
toms Morns, Appel, Arbuthnot Lane, and Dea\ er 
believe that the membrane is of inflammatoiy 
origin and that a periduodenitis which is localized 
only to the periduodenal region is responsible for 
the many s> mptoms Doberer suggests gastntis 
as an etiological factor Zander considers pan- 
creatitis Reischauer holds that adhesions and 
ulcers are equally responsible together with the 
nerv ous disturbances they cause Anaphj laxis to 
specific proteins in the diet is a factor which 
should be considered m the same light as duo- 
denal ulcers which follow burns He suggests the 
name “asthma duodenale” for this syndrome of 
periduodenitis * Gregory Cole considers it unim- 
portant whether this membrane is congenital or 
due to localized inflammation of the peritoneum 
and thus dismisses the whole subject 
I believe, however, that a correct understand- 
ing not only of the etiology but also of the prac- 
tical sigmficance of this condition is not only of 
scientific but of practical value 
In our discussion we shall first consider the 
clinical findings m periduodenitis In those cases 
m which the periduodenal membrane is present, 
I find that the patients always give a history of 
gastric distress which would seem to be caused 
by a peptic ulcer, but in which there is always 
something w hich makes the picture aty pical The 
patients complain that pain m the epigastnum 
always follows eating and that this pain develops 
immediately after taking food The pamhasa cer- 
tain periodicity typical of ulcer, nocturnal pains 
are less frequent, typical hunger pain is absent, 
warm milk does not afford complete relief, emesis 
occurs occasionally and h'ematemesis is not in- 
frequent all the patients have lost weight, proper 
dieting does not afford the immediate relief which 
we have learned to expect in ulcer cases, but rest 
always alleviates the symptoms If the patient 
returns to work the sv mptoms immediately reap- 
pear and the psychic factors seem to be impor- 
tant It is interesting to note that there are more 
young men in this group of patients than women 
There are practically no objective findings 
Usually there is tenderness m the epigastnum a 
little to the right of the midlme, gastric acidity 
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IS usually high, m our senes the benzidene test 
was positive only once the X-ray findings always 
showed a deformed bulb suggestive of ulcer but 
in the absence of other X-ray ulcer findings, the 
roentgenologist diagnosed adhesions but could 
not defimtely diagnose ulcer, the stomach itself 
was normal and there was no retention 

The stomach and gall bladder were found at 
operation to be normal but there was a firm, very 
red membrane on the duodenum On two occa- 
sions I was definitely able to establish the fact 
that at Its distal border the membrane was firmer 
and exerted mechamcal pressure upon the duo- 
denum On another occasion the membrane w as 
so dense that it had stretched the duodenum to 
Its limit In all the other cases, the membrane 
was so thm that it could not have had any me- 
chanical effect and was responsible only for the 
hypencmia or redness with which it was asso 
ciated 

I have observed this membrane for a long time 
and believe that two different factors enter into 
Its etiology The first is the pericolic or the so- 
called Jackson’s membrane I once believed that 
this pericolitis was of grave pathological signifi- 
cance and consequently when present would fre- 
quently resect the colon, which procedure taught 
me that the membrane had a classic localization — 
It begins just above the caicum but does not bind 
It down, spreads over the ascending colon until it 
reaches the hepatic flexure, whence it turns left 
for a short distance of about lo centimeters and 
then proceeds upward to jom the spider-web like 
veil on the duodenum — the periduodenitis It is 
particularly significant that the membrane is lim- 
ited precisely to the point where the large bowel 
begins and in fetal life is adherent to the under- 
Ijnng structures This w ould suggest strongly that 
the membrane is m some way secondary to em- 
bryonic or fetal structural growth Examination 
of fetuses confirmed this opinion, for 3 of 7 studied 
showed a fine spider-web beneath the liver which 
involved the liver, gall bladder, duodenum, and 
colon This spider-web demonstrated en tniiiia- 
ture what is found in essential periduodenitis, but 
there were present m addition fine band-Iike ad- 
hesions which many authors call secondary 
penduodenitis 

The second factor m the etiology of this red 
membrane is the so-called red stomach I de- 
scribed a syndrome m 1925- which closely resem- 
bles periduodenitis The patients are usuallv 
operated upon under an erroneous diagnosis of 
peptic ulcer, but at operation there is found the 
clmracteristic redness of the py lone antrum The 
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T AST \ear when Clairmont discussed pemo 
I y neal adhesions before the German Surgical 
Socielj hemcnlionedpenduodcmtisbulhe 
did not enter into a discussion of its characteris 
tics Much of his tnalcnal w as supplied hira b) 
son EiseLberg kuettner, Pa>r, and Schmieden, 
but none of these surgeons definitcU interpreted 
the pathological significance of this condition, 
which presents cord hbe or membranous adhc 
sions between the duodenum stomach h\cr, gal! 
bladder and ttans\erse colon in other words 
adhesions m the space which the french call 
currejoitr sonslicpcti^ue 

It IS evident that these adhesions can be di 
vided into two tjpes The> ma> be cord like 
structures or ligaments of varjmg so-e binding 
logethcT the organs mentioned or the> ma> be 
delicate, thin spiderweb like veils Ibe latter 
t\pe 18 most commonl) found on the duodenum 
from which it spreads out to the large and small 
omentum On rare occasions the adhesions 
spread to the pvlorus but almost never involve 
the stomach 

In the first group the adhesions are usuall> 
secondarv to an active or healed inflammaljon 
of the gall bladder to ulcer of the stomach or 
duodenum, or to a previous operation in this 
region Thev raaj even be considered secowlar> 
to appendicitis The second tj pe of adhesion is 
railed b> Duval the essentia! t>pe Soroesur 
geons believe that the ‘ red membrane ’ present 
in such cases is the anatomical basis for a definite, 
classic clinical picture while other surgeons be 
heve that the svmptoms are secondary to the 
stenosmg effect of the membrane upon the duo 
denum The form described first the secondary, 
IS well known to aU of us but we are more or le« 
certain that it is of relative unimportance 

The adhesions w hich are found during a chirfe 
cystectomy or stomach resection and which may 
be causative factors in the symptomatoli^, we 
always separate knowing full well that th«^ will 
reform especially if the abdomen is drained, but 


wc no longer believe that these new adhesions 
will lead to future complaints However, I have 
seen one case m which the symptoms were re 
ferred lo the site of adhesions whereas the pn 
mary etiological focus was far removed 

This happetitd in a wtwan j4 ytars of age who 4 years 
Bco had a kft sided pleurisy •alh effusion probably of 
tul>erctiloo» oTism The ^stne symptoms becan after the 
pkunsj had healed She complained of cpiimttne pains 
vrhich Merc «orse at nii.ht and which raduted both to 
the left and rieht sides Itclchmi, occasional emms which 
once was blocxi tinged sour regurgitation and obstipation 
were alto present Thy steal eumiiulion revealed a small 
well poised woman The tborav was necative and (he 
pleurisy apparently eoropklely healed Ihe epigaitnuzn 
and gall bladder region w ere evtremelv lender to palpation 
but the renumder of the abiiomen wras negative hunc 
tronal gastnc analv'sis allowed normal acidity the stool 
was negative to 4 benzidine etaminations \ ray exami 
nation showetf the duodenal bulb always distorted and 
never cumpUlelj filled the gall bladder negative with no 
calculi nfe«nl The \ raj dnsnovii was duodenal uker 
orpcri<luo<kmtu 

The patient insisttd on operation as she had had symp- 
toms foe 4 yean which haef not been relieved by mwicsl 
treatment Dense membranous adhesions found between 
the liver and parietal pentoneutn iramwliaiety suggested 
that this nos not a true case of penduodcsilis tumilar 
adhesions »n<l cord Uhe bands were found between the liver 
and tramverse colon which when separated etpostd a nor 
mat non dislcndcvl gall Wathkr containing no calculi The 
stomach ami duodenum were negative neither ulcer aor 
gastritis being found There vrere stilt more adhe'ions 
which covered the cxcum and appcndiv These adhesions 
were firmer and more irregular than the pencolic mem 
brane ftequenlfy found o\er the cxcum and catfvd jAck 
sons membrane The appendie was removed because it 
was thicker than normal ilistolosieal eeaminatwn re 
vealed an o«asional tubercle below serosa of the appendix 
TTve patient ncovered from the operation and has re 
nuinra perfectly well 

In this case it was tiemonstrated that tubercu 
Josis of the appendi'C was the primary cause of 
the adhesions and it is obvious that the svmp 
toms were localized at the site of the adhesiooa 
From this case one may draw the analogy that 
secondary periduodenitis may lead to symptoms 
which disappear upon removal of the etiological 
ciuse 
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mtra-abdommal interference is contra-indicated 
Although surgery does not m itself accomplish 
much it IS of some little value in that it convinces 
us of the absence of ulcer and the patient can 
then be treated more intensively by psychic 
therapy 

The following history is a typical example of 
this technique or procedure and is classic for 
many other patients in my series 

A girl, 7 g >ears of age, was admitted to the hospital in 
1926 Abdominal, gastric, and nervous complaints had 
been present for man> years Appendectomy 8 years ago 
revealed no pathological changes and gave no rebef In 
1926 she had severe pains in the epigastrium, and was 
convmced that adhesions were responsible for these s>mp 
toms A laparotomy revealed a very red pylonc antrum, 


S4J 

and on the duodenum a membrane which was removed 
The gall bladder and the rest of the organs were normal 
After operation the patient still complained of moderate 
distress but ps> chic therapy could reliev e it and the patient 
was soon in excellent physical and psjchic condition 
Three and one half years after the operation she says 
“I am much better than before the operation Indirectly, 
the operation helped me very much I now know that I am 
able to overcome my symptoms and find I can actually do 
this I have started to work again and am at present in ex 
celicnt condition despite two relapses which occurred after 
psychic upsets ” 

I believe that we will be able to help our pa- 
tients by just this type of treatment and if we 
cannot do this ourselves, we must teach either 
the family physician or a skilled neurologist to 
do so 
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location ol this redness is always tjpical, n co>m 
the entire p>loiJC antrum and ends mediaJlv ver> 
abruptly at the juncture of the P3 lows and bod> 
of the stomach (corpus \ entncuU) The duodenal 
edge Js not alwavs sharply limited hut occasion- 
all> extends o\er bejond the duudenuftt When 
this occurs, the duodenum itself is not n.d but 
the veil pieviouslj described 
Novv m these three conditions — pericolitis, pen 
duodenitis and red stomach — various clinical and 
pathological findings are common to ^1 
The redness, the hyperacmia, is pathological 
but does not mean inflammation I ha%« exam- 
ined histologically every colon with a Jackson's 
membrane w htch I hav e resected and hav e ahv a> s 
found marked capillary engorgement of the cap 
illanes m the serosa, but no leucocj tiC inhltration 
or cederaa, no new connective tissue formation, 
and nothing abnormal m the deeper layers of the 
bowel And when I resected a red stomach with 
the mistaken diagnosis that it was ulcerated due 
to a history of gastric hsmorrhoge, the findings 
were exactly the same as those found m the colon 
The mucosa, submucosa and muscuUexs were 
absolutely nonnal but there was marked hvper 
.emia of the serosa The large blood vessels as 
well as the capillaries are dilated and filled with 
blood adema and infiUrauon are absent and 
when the glands on the greater curvature arc 
enlarged they also show only a byperajmia with 
out mflammation There is therefore, no simi 
lanly between red stomach and gastritis 
But these three, pencolius, pcnduodennis, and 
red stomach have several clinical findings m com 
mon First, the pain is as a rule severe and local 
laed to the hyperamuc area further, diet has no 
effect upon the duration and character of the 
pain restalwayvaflordsreUef,and finally ,pyschic 
insult always aggravates the symptoms 
All mv patients were of a nervous type A few 
were cured by surgery but in the majority the 
symptoms returned— a very sigmficanz factor 
pointing to the nervous basis for this syndrome 
I am convinced that w e must consider Ibe pen 
duodenal membrane as congenital but ttat the 
hyperemia is definitely associated with the on 
set of s> mptoras and that the connection with the 
nervous system is stiii to be found In ih^se cases 
the vegetative nervous system should pla\ a most 
important r 61 e We are tempted to speak of vaga 
tonias or sympathico atonia, but to surgeons these 
words have too hypothetical a sound 
The practical question is — what shall wc do to 
relieve a patient with a periduodenitis? 

My opinion is that once the correct diagnosis 
IS wade surgery is contra indicated anti the treat 


ment should consist m rest, suggestive therapy, 
anltoervme, and diathermy to the epigastniun 
Asa rule however, this procedure is not practical 
The patient usually has been treated for a long 
Urrtt Aithout success by an internist and finally 
its a last resort is operated upon for fear an ulcer 
has been overlooked An ulcer is not found, 
however, but the pcnduodecwtis is discovered — 
what then? 

The first thing to determine is whether this 
periduodenitis is essential or secondary When 
most of the adhesions are cord like and irregular 
and when the mtjonly of them extend from the 
duodenum and hver to the gall bladder instead of 
to the transverse colon we can be sure that the 
penduodemtis is secondary and turn our atten 
tjon to the gall bladder first In treating these 
adhesions it is important tOTcmember that Duval 
has described many such adhesions as congenital 
and has considtrcd them as ligaments of ro 
pathological significance 

If however, we have to deal with an essentia! 
periduodenitis with a veil on the duodenum, one 
operation is absolutely contra indicated and that 
IS a gastro-enlerostoms If this is done the pa 
tient not only is not relieved of the old symptoms 
but develops new ones, especially the vomiting of 
bile The first thing to determine is whether the 
edge of the membrane ss dense and firm, enough 
to constrict and stenose the duodenum If it docs 
this It should be resected Taylor, Duval, and 
Rout believe that Us removal is of marked 
importance 

I know that such a constnclion may occur but 
It IS the excepUon rather than the rule In 3 cases 
I removed this constricting band with an excel 
lent result but m roo cases no stenosis was pres 
ent In the non stenosing type of case, the ab 
domen may be closed without further surgical 
interference and the patient treated as any other 
nervous patient, or a duodenal exclusion may be 
performed 

If pam really comes on immediately after eat 
mg and disappears as soon as the stomach is 
empu we may conclude that the pam is second 
ary to the passage of the food through the duo- 
denum In such a case, the stomach should be 
separated from the duodenum which is then closed 
and the stomach is united to the jejunum In 2 
o! the 3 cases in which I have done this the re 
suits were excellent but m the third patient et 
actij the same symptoms are present as before 
r^ration, all of which is not very encouraging 

Once we are convinced that the nervous e!e 
ment is the predominating factor, and this is 
true »n most of these cases, it is obvious that 
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small, IS tied ^ ith fine catgut The deep la> ere of 
the rectus sheath and the peritoneum are incised 
vertically to a sufficient extent, but this incision 
IS at least 2 inches shorter than the superficial 
wound, which makes it far easier to close The 
abdomen is systematicallj , but rapidly explored 
for any sign of disease w hich may have a bearing 
upon the jaundice, such as carcinoma of the colon, 
then the liver, gall bladder, and bile ducts ate 
examined with minute care to ascertain the exact 
cause of the jaundice In most cases, the gall 
bladder is enlarged and the common bile duct 
distended The duct is carefully palpated for 
stone, especially m its lower reaches about the 
ampulla of Vater 

The selection of the most suitable operation is 
now made after due consideration Before the 
actual operation is commenced, the abdominal 
"all and the neighboring viscera are carefully 
protected from contamination or injury by moist 
gauze packs 

Owledochoslomy In some cases, it is necessary 
to open the common bile duct m order to make 
Certain if there is or is not a stone m the bile duct 
If a stone is found, it is backed whenever possible 
and removed through an incision made in the 
Supraduodenal part of the duct, but m some 
when firmly impacted, it has to be removed 



Fig 1 Cbolec>stoga8trostomy Showing the inser 
tion of deep and superficial continuous sutures of fine 
catgut 


by the retroduodenal or transduodenal routes 
Occasionallv within the common bile duct a small 
hydatid cyst or debris, a papilloma, or a slough 
may be found and removed 
Chotecysto^aslroslomy When the head of the 
pancreas is enlarged, it is palpated with care in 
the hope of finding a stone in the ampulla or at 
the duodenal papilla The harder the pancreas, 
and the more localized the swelling, the more 
likely IS It to be due to malignant disease Softer 
and more diffuse enlargements are commonly 
due to chronic pancreatitis Rarely is it wise to 
remove a piece of the pancreas for microscopic 
section for this may cause unnecessary danger 
from bleeding, and does not assure the estabhsh- 
ing of the diagnosis (Fig i ) 

When the cause of jaundice is irremovable and 
the gall bladder is distended with bile, cholecysto- 
gastrostomy is indicated It is far better, easier, 
and safer to shortcircuit the gall bladder to the 
stomach than to the duodenum, jejunum, or 
colon Ascending infection of the liver is also 
less liable to ensue after this operation 
It has been well established by clinical and 
experimental surgery that the discharge of all 
the bile into the stomach does not interfere in 
any way with gastric digestion 
If the gall bladder is very tightly distended, 
the bile is aspirated, for this makes the anas* 
tomosis much easier and safer Soft curved 
damps are placed upon the fundus of the gall 
bladder and upon the front wall of the stomach 
2 mches to the left of the pylorus, so that the 
passage of food through the latter ma> not be 
interfered with (Fig 2) The anastomosis is then 
made with two continuous fine catgut sutures 
As the stoma is apt to contract, it is important 
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J AUNDICE, due to obstruction of the common 
bile duct or of the common hepatic duct, is 
generall> defined as obstructive, it has to be 
carefullj differentiated from that due to diseases 
of the liver and small bile ducts Its causes are 
numerous and varied, as may be seen from the 
following rough but convenient classification 
(i) those inside the common bile duct, (2) m 
the wall of the duct, (3) outside the duct 
Imtde the duel Here the causes may be stone, 
blood clot, hydatid, slough, liver fluke, round 
worm Of these, stone is infinitely the commonest, 
but I hav e removed organized blood clot, hydatid, 
and a slough which were obstructing the common 
bile duct The slough had passed through a di 
lated cystic duct after cholecystostomy for the 
relief of acute cholecy stitis, it contained a catgut 
suture 

In the uall of the duct There may be stricture, 
following operation or injury , kinking of the duct, 
papilloma, adenoma, or carcinoma m common 
hepatic duct, m common bile duct, or at duodena! 
papilla 

Outside the duct Here there may be enlarged 
glands, especially malignant glands, carcinoma 
of the pylorus, any large abdominal tumor, 
aneurism, pancreatic cyst, hydatid cyst, renal 
growth, such as hypernephroma, any of which 
may obstruct one of the mam bile ducts 

INDICVnOVS FOR OPERATION 

I advise an operation in all cases of obstructive 
jaundice in which no bile reaches the bowel, and 
the serum bilirubin remains well above the not 
mal, if the patient is well enough to stand the 
operation for in spite of all improvements the 
differentia! diagnosis is so difficult and uncertain 
that grave mistakes are frequently made By 
accepting too readily the diagnosis of malignancy , 
we may either miss the opportunity of curing the 
patient by removing an unsuspected stone, which 
by no means always causes colic, or of correcting 
the jaundice with its intolerable itching, by 
adopting some form of internal or external dram 
age for the bile This also prolongs life and makes 
It far more enjoyable The risk of the operation 
is small compared with the great benefits it may 
confer 


At the best, the patient may be cured by the 
operation, at the least, he will nearly always be 
rid of his jaundice with its maddening torture 
of Itching, its anorexia, wasting, and mental 
depression 

\Vhen the gall bladder is enlarged, it is almost 
certain that the jaundice can be overcome with 
out the miseries associated with a cutaneous 
biliary fistula 

DWCERS AVD POSSIBLE COUPLICATIOVS 

Bleeding used to be the chief danger of opera 
lions for jaundice Fortunately, it can now be 
almost completely avoided by careful preparation 
of the patient before the operation, and by liga 
tufing every bleeding point at the operation 

Suppression of the liver functions is another 
danger, which may be very largely met by the 
careful preparation and after care of the patient 

PREP \RAT10N 

Operations for the relief of jaundice are never 
so urgent as to prevent thorough preparation of 
the patient and rest m bed for several days on a 
careful diet If the blood does not clot in the 
normal time, 5 cubic centimeters of a 10 per cent 
solution of calcium chloride are injected intra 
venously for 3 or 4 days before the operation and 
until the normal clotting time is restored Liquids 
and glucose are freely administered to restore the 
liver functions and a light diet consisting chiefly 
of predigcsled food, such as Benger’s, is given to 
restore the nutrition The boweU are gently 
opened and the colon washed out the day before 
the operation After the bath, the skin is pre 
pared by painting with tincture of iodine, picric 
acid solution being avoided on account of the fre 
quent irritability of the skin 

TECHNIQUE 

A long right paramedian incision is made, be 
ginning at the upper end of the epigastric angle 
and extending a little below the umbilicus The 
rectus sheath is opened an inch from the middle 
Ime and turned inward, and the rectus muscle is 
drawn outward This incision gives the best 
access to the common bile duct and causes the 
least bleeding Every bleeding vessel, however 
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Ijg 5 lateral choletiochoduodenoslom> Fbpsofthe 
omentum are carefully sewn o%er the anastomosis 


deep jaundice is associated with cholangitis, 
fe\er, and ngors The ultimate prognosis is often 
doubtful, for the diagnosis faeUeen chrome pan- 
creatitis and malignant disease of the head of the 
pancreas often remains uncertain at the end of 
the operation The patient suffering from chronic 
pancreatitis generally improves continuously and 
puts on weight, whereas those afflicted b> car- 
cinoma of the head of the pancreas rarely survive 
more than a year after the operation, but as 



hig 6 End to side choJedochoduodenostomv AcoUared 
rubber tube is inserted to maintain the channel In addi 
tion, flaps of the omentum are sewed os er the anastomosis 


a!read> staled, the relief obtained is \erv great 
Subjects of irremovable carcinoma of the common 
bile duct may survive for a or 3 \ears after the 
operation Some degree of ascending infection 
of the bile ducts probably follows most chole- 
c>siogastrobtomies but apart from returning 
obstruction from stenosis of the stoma, there mav 
be no clinical symptoms of this infection of the 
liver Occasionally there mav be attacks of 
jaundice associated with fever 
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3 Operation for stricture of a bile duct ' A lonp 
tudmal incision through the stricture is converted into a 
transverse one 


to make it at least an inch m diameter, flaps of 
the greater and lesser omenta are fixed m front and 
around the anastomosis 

Cholecysloslomy In a few selected cases espe 
ciallj of pancreatitis with cholecjstitts and thick 
walled, contracted gall bladders in verj ill pa 
tients, cholec>stostom\ is the operation of choice, 
and prolonged drainage has often proved sue 
cessful m overcoming the inflammation of the 
biliary apparatus and pancreas 

Restoration of the bile duct It is often possible 
to overcome a fibrous stricture of the bile duct 
by a plastic operation (Fig 3) and occasionally 
the duct may be reconstructed after etcision of 
a malignant stricture (Fig 4) 

CholedochoduodeiiDSlomy When the gall bladder 
IS for any reason, not available for the anas 
lomosis, the most convenient part of the common 
bile duct or common hepatic duct is joined to the 
duodenum Here it is better to choose the duo 
denum because it is so near to the ducts (Fig 5) 
Whenever possible, the lateral tj pe of anislomosis 
15 made, but the end to side method often has to 
be adopted, especially for the hepatic duct A 
tube is inserted in the dilated duct, and the 
anastomosis is carried out by direct suture as 
shown in Figure 6 Throughout the operation 
every bleeding point is tied immediately A\hcn 
the common bile duct has had to be opened for 
any reason, I always insert a tube to dram it or 
Its close vicinity this is brought out through a 
stab wound an inch below the tenth costal car 
tilage The paramedian wound is completely 
closed in layers, continuous No 2 catgut being 
used for the peritoneum and deep layer of the 
rectus sheath, four or five interrupted mattress 
sutures of strong catgut are used to approximate 
the anterior layer of the rectus sheath and a con 
tinuous suture brings the edges of this sheath 
accurately together A continuous suture of fine 

■I have to thank Messri t tad A Churchill the publiabtn of Tkt 
OptralioHi 0/ Sutttry for tntir kind ptrmiasian to use k igures j tad 4 



Fig 4 Anasiomosis of the common bile duct with the 
aid o( a long rubber tube projecting into the duodenum 
llie upper part of the luM » enlarged and has a collar 
around it to keep it in place 

black Jincn thread is used to dose the cutaneous 
wound 

AFTER TREVTUrST 

The management of these patients after the 
operation requires the greatest care When the 
jaundice has been long continued, the wound is 
slow to heal and may break open, if the stitches 
are prematurdv removed, therefore, I leave them 
in for 10 to 14 days and then hold the edges to 
gethcr with four bands of strapping for another 
week 

Restoration of the liver functions is encouraged 
by giving plenty of sugar and glucose by the 
mouth, or 5 per cent solution of glucose by the 
rectum or axillx In bad cases, glucose is given 
intravenously with great advantage Remem 
bermg that the secretion of bile and perhaps pan 
creatic juice may be in abeyance for some days 
after the operation, Bengcr’s and other pancrea 
tized foods are indicated m early days after the 
operation, but the diet is increased to the normal 
as soon as possible m these wasted patients 

PROGNOSIS 

The mortality from the operation of cholecyst 
gastrostomy is now under 10 per cent and the 
earber the operation is performed the lower the 
mortality The risk of the operation is much 
greater in very chrome cases, especially when 
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Fig 1 Fne days postmenstrual No evidence of cor 
nification zone Result of recent desquamation A bare 
surface Vacuolization m basalis 


of the premenstrual phase in the vagina with 
Its characteristic three layers, this effect being 
obtained after the beginning atrophy had set 
m due to the castration 
In a prcMously published series of papers 
on the morphology of menstrual blood (Geist), 
I pointed out that vaginal epithelium, either 
as individual cells or as plaques or cornified 
masses, was practically always present m the 
menstrual blood Then in a subsequent study 
of smears from the vaginal mucosa, studied 
m collaboration with Guttmacher, we were 
led to believe that m the premenstrual and 
menstrual phases there was a tendency to 
what we termed “sheet desquamation,” that 
IS, a desquamation of vaginal cells not isolated, 
as IS found in all phases, but in sheets or 
plaques of from five to hundreds of cells 
These findings naturally led to a further 
study of the vaginal desquamation in its rela- 
tion to the normal utenne and ovarian cycle 
A senes of 8o cases was studied The ages of 
the women varied from 28 to 66 years, 15 
were m the menopause, the duration of the 
menopause was from i to 12 years Of those 
who were regularly menstruating the ages 
\aned between 28 and 52 All of these women 
were in good physical condition, except for 
minor gynecological disturbances There was 
no disturbance of the normal menstrual cycle 
In other words, both the ovarian and utenne 
function seemed unimpaired There were 27 
specimens obtained dunng the so-called post- 
menstrual period, that is, from the first to 
tenth day, there were 16 specimens obtained 
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Fig 2 End of first week postmenstrual Vacuolization 
m superficial portion of the basal layer 


dunngthe intervalfrom the tenth to twentieth 
day postmenstrual, and ther^ were 8 obtained 
during the premenstrual period from the 
twenty-first to thirtieth day The 4 other 
specimens were not utilized or studied, one 
was from a gravid woman and the 3 other 
specimens were not m proper condition for 
examination The specimens were obtained 
by removing, during the course of anterior 
and posterior colporrhaphies, a large oval flap 
from the anterior and posterior vaginal walls 
These flaps were well within the vagina so as 
to avoid that portion of the mucosa which 
may have been altered by exposure In several 
cases punch specimens were removed at regu- 
lar weekly intervals during two complete pe- 
nods in the same woman The material was 
fixed m formalin promptly and subjected to 
the usual histological routine examination 



Fig 3 Second week postmenstrual Increased thickness 
of the basal layer Marked vacuolization Beginning flat 
tetung of superficial cells 
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S INCE the discovery b> Hitschmann and 
Adler of the cyclical variations in the 
uterine mucosa, much progress has been 
made in our knowledge of the normal physiol- 
ogy of the female generative tract Novak and 
Ev erett demonstrated cyclical changes m the 
tubal epithelium These changes were initi- 
ated about the second day after the menstrual 
period Schroeder and a group of others have 
shown that the uterine changes are dependent 
on the ovarian activity Stockard and Pa- 
panicolaou described a cyclical variation m 
the V aginal epithelium of the rat 1 1 w as noted 
that the tubal changes started approximately 
on the second day after the menstrual period 
and that the utenne changes were first noted 
on the fifth day postmenstrual, while the vagi 
nal changes, as will be shown later, w ere ob 
served to begin on the seventh day In other 
words, the initiation of the impulse for cyclical 
change descended from the tubes to the vagina 
in a wave like manner It was only natural 
that following the publication of Stockard and 
Papanicolaou investigators would immedi- 
ately be led to believe that findings analogous 
to those in the rodent, could be demonstrated 
m the human Dierck published an excellent 
paper in which he tried to demonstrate that 
m the human female a definite cycle took 
place in the vagina He desenbed the vaginal 
epithelium at the height of the change as com- 
posed of three layers — a basal, a functional, 
and a cornification zone — and stated that he 
believed that the v aginal cycle kept pace with 
the cycle in the uterus and ovary A gradual 
increase in thickness of the functional layer 
with a later development of the cornification 
zone separating the functional from the basal, 
and finally a desquamation of the functional 
at least in part, was noted Following his 
article there were many other publications, 
some supporting his view, others differing 
wholly or m part Lindeman has found 
changes m the vaginal epithelium but not of 
cyclical nature He has described similar pic 
tures not only m the functionating vagina but 


m menopause and m cases with amenorrhoia 
Stemshom likewise differs in his findings from 
Dicrck Stive agrees with Lindeman and 
Stemshom m his findings, and differs with 
Dierck ’s interpretation of the cyclical vana 
tion in the vaginal mucous membrane King 
made a study of the vaginal secretions, but 
wras unable to find a definite cy cle approaching 
that found in the rodent Pankow finds that 
the cycle vanes even in the individual case 
He studied his cases by removing fragments 
of vaginal mucosa from the same individual 
dunng an entire penod He noted the first 
indication of three layers after the seventh 
day postmenstrual He also noted a certain 
amount of desquamation dunng the inter 
menstrual penod, as well as dunng the men 
strual penod He believed, however, that 
there was a definite vaginal cycle Adler 
agrees with Dierck, and found definite evn 
dcncc of three lay ers most marked m the pre 
menstrual period, and furthermore pointed 
out the presence of an excessively well dev cl 
oped functional layer m gravndity In the 
postpartum penod, during lactation, meno 
pause, and before puberty there is no evidence 
of a functional layer, which facts strengthen 
the belief in a vaginal cycle It is reasonable 
to believe that if the upper mucllcnan tract 
presented changes m its epithelium of c> cltcal 
nature and dependent on the ovanan hor 
mone, the vagina likewise (the lower portion 
of the muellenan tract) would undergo a simi 
lar variation dependent on the same impulse 
Allen was the first to suggest the relation of 
the ovanan hormone to changes m the human 
vagina In castrated apes he was able to pro 
duce by means of injections of placental and 
ovarian hormones a real functional layer in 
the V agma Dierck behev ed that he also dem 
onstrated this relation between ovarian and 
vaginal changes in the human as Allen had in 
the ape In a case of a castrated young 
woman, Dierck had been able, after injections 
of more than 9,000 mouse units of folliculin, 
to produce m this castrate a typical picture 
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Fig 7 End of third week, postmenstrual Definite line 
of demarcation between well marked basal layer and super 
ficial flattened functional layer abo\e This demarcation 
line m this particular specimen js markedly pigmented 

by a cormfied mass of epithelial scales sepa- 
rated by a distinct narrow zone from the basal, 
and apparently ready to desquamate (Figs 
7 and 8) 

All specimens, it must be emphasized how- 
e\er, do not show this cycle with all the 
charactenstics described Often certain stages 
are absent when one would expect their pres- 
ence from the menstrual history At the same 
time It is noted that in different parts of the 
same specimen the picture may vary It is 
difficult with our present method of histologi- 
cal technique to differentiate the phases dis- 
tinctly at all times There is no question that 
overlapping of the vanous phases and definite 
variation m the cycle in some individuals, 
possibly depending on \ ariations in the female 
sex hormone content, take place Diat tlit 
cycle exists m the vagina seems unquestion- 
able It IS only necessary to devise some bel- 
ter method of recognition to identify the dif- 
ferent phases and their variations It minit 
be emphasized that lychcal change*^ cannot 
be identified in every specimen In some thi v 
seem to be delayed, m others anticipated, 
while in other groups two phases may be 
present at the same time in differdit jmris of 
the same specimen 



division into two layers, superficial functional layer ready 
for desquamation, separated from tbe basal layer by a 
definite pigmented ultra epithelial comification zone 


CONCLUSIONS 

In conclusion it must be assumed that while 
there is a wide divergence of opinion, in gen- 
eral it can be stated that the vaginal mucosa 
undergoes cyclical variations probably de- 
pendent on the presence of an ovarian hor- 
mone, that at the present lime with the usual 
histological mttiiods available, it is difficult 
dcfinitcl> to accord to each picture its proper 
place m the cycle, and that furthermore, as 
there arc variations in the ovarian and uterine 
c>clc with overlapping and individual differ- 
ences even in the same patient, so too in the 
vagina the same variable condition prevails 
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Fiji 4 Beginning of the third week postmenstnial 
Basal la>er showing vacuolization Beginning flattening 
and disappearance of nuclei m the superflciai celb Indi 
cation of hne of separation can be noted (Intra epithelial 
cornification zone ; 

The studj of this material has demonstrated 
that the \ aginaUmuco-sa undergoes a cvdical 
\anation that keeps pace in a general \\a> 
t%ith the c}cle in the o\ar> and uterus In 
the first week the mucosa consists of one broad 
layer, the basal layer, tvith one or tno rows 
of small dark staining cuboidal cells, uith cen 
tral nuclei surmounted by a row of somewhat 
paler cuboidal cells from two to three layers 
in thickness Abo\e this one finds a few addi 
tional rows of cells more o\al or polyhedral, 
with round pale nuclei the cell body showing 
a tendency to \acuoi12at10n (Figs r and 2) 
(This \acuoli2ation may represent glycogen) 
As one progresses to the second week post 
menstrual this upper portion of the basal 



Fig 6 Third week postmenstnial DilTereniution into 
superficial flattened laytrof elongated cells tnanywithout 
nuclei separated from the basal Jaj er by a beginning inlra 
epithelial cornification zone basal layer m nuny places 
showing vacuolization 



hig 5 Third week postmenstrual Definite separation 
into two layers basal layer well marked \acuolization 
not so noticeable Very definite superficial flattened lajer 
mth poorly staining nuclei Definite line of separation 
noted 

layer becomes thicker due to the increase in 
the actual cell content The cells become more 
\acuolated as they appear m the fixed spea 
men, the most superficial rows becoming 
slightly flattened, and the nuclei elongated 
(Fig 3) In the third week this division into 
two lay ers, that is, the basal lay er of cuboidal 
and \acuolated cells and the functional layer 
of more flattened ones becomes e\en more 
marked The cuboidal cells of the basal lay er 
become more cylindrical and the Nacuolation 
more marked At the same time the super 
fiaal, more flattened layer likewise increases 
m thickness, and the cells become more elon 
gated and sinuous It is occasionally noticed 
that betw ecn this flattened lay er and the defi 
nitc basal layer a small zone two or three cells 
in thickness becomes condensed, somewhat 
hjalmized, occasionally pigmented, and seems 
to separate the two mam layers into discrete 
entities (Figs 4 and 5) In the fourth week, 
that IS, the premenstrual, this picture becomes 
more marked, and we ha\e three distinct 
zones a basal with cylindrical cells, the upper 
rows of which show slight ^acuollzatlon, a 
condensation zone termed by Dierck an intra 
epithelial cornification zone, and a functional 
layer made up of many rows of flattened elon 
gated cells with spindle shaped nuclei or with 
no nuclei In this zone also one occasionally 
finds aacuolization (Fig 6) At times in this 
period or even in the third week the upper 
zone (the most superficial one) is represented 




If iinpressjon fails mth the aid of an assist int 
a trial is made under a short surgical degree of 
anaesthesia 

With the use of the method in several thou'^ind 
cas^ by internes in the prenatal clinic and in the 
jvards at Cook Count) Hospital, there has never 
been observed bad effects of an) kind whatsoever 
to mother or babe 

Three conditions in pregnancy are known to 
impression of the head when no bonv 
oisproportion exists These are incomplete de 
^eiopment of the loner uterine segment, evce»s 
of liquor ammi, and lack of co-operation on the 
part ol the patient Further experience wiU no 
Qoubt reveal others which have not )et been 
determined The best results are obtained the 
Pearer to term the examination is made The 
loner utenne segment reaches its highest point of 
development m pregnancy at term, this process 
indicated by the progressive shortening and 


r IK 1 Impression of the head with aid of an assistant 

softening of the cervix The impression is tried 
at tich prenatal visit in the last month of preg- 
nanev and final judgment can be made m most 
cd<cs before term Excess of liquor amnii prevents 
impression for mechanical reasons and must be 
given considerauon in cases in which the head 
cannot be made to enter Oversensitive patients 
may require anaesthesia, and the muscular re- 
laxation IS an aid in some doubtful cases m which 
voluntary reMStance is not apparent Not more 
than 4 or 5 cases in joo require anesthesia 
As each patient enters labor she is placed m 
one of two classes In approximately oe per cent 
jt is known that the head will enter the pelvis 
and no bony obstruction wiU be expected The 
5 per cent remaining are those patients classed as 
having doubtful mechanisms and are given care- 
ful investigation These patients are studied 
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DIAGNOSIS or CONTRACTED PELVIS BY IMPRESSION METHOD ^ 


DWID S HILLIS.K 

T he determination of the relative sue of the 
fetal head and the mother's pelvis is one of 
the difEcuIt problems of obstetrics Much 
attention has been given to the study of the 
various types and sues of contracted pelves, but, 
as Williams states, despite the existence of 
numerous methods devised for accurately deter 
mimng the size of the head v\e are still without 
one that is thoroughly satisfactory Since the 
head varies as much in size as does the pelvis, 
the reason for the difficulty in making this 
diagnosis is obvious A successful method to 
determine this relationship must include a con 
sideration of the size of the head as well as the 
capacity of the pelvis 

Perhaps the most rational method of making 
this measurement has been suggested by P 
Mueller and modified by Monroe Kerr This 
method consists m making pressure on the head, 
through the abdominal wall, with one hand above 
the symphysis to determine how far the head can 
be pressed into the pelvis and to decide w helher or 
not It IS meeting w im bony resistance or is stopped 
by soft tissue Monroe Kerr suggested the use of 
two hands above the symphysis and an assistant 
to determine the result of the impression This 
method is not generally used because it is tech* 
mcally difficult and must be done under anxs 
thesia 

A modification of the JIueller maneuver is 
proposed It is practically painless and requires 
no skill beyond that which may be acquir^ by 
the doctor in general practice It is a diagnostic 
procedure which makes it possible at or before 
labor to separate all cases into classes those in 
which It IS known that the head will pass the 
inlet and those in which the mechanism is doubt 
ful or impossible It is not recommended as a 
substitute for the usual diagnostic methods but 
should be used in addition to them 
The application of this method presupposes a 
knowledge and use of the following facts The 
important diameters of the head and the pelvis 
are the biparietal diameter and the true conjugate 
respectively The successful passage of the head 
through the inlet depends upon the relative sizes 
of these two diameters \Vhen the biparietal 
diameter has passed the true conjugate, bony 
resistance at the inlet has been overcome When 
the lowest bony part of a moderately molded or 
unmolded head has reached a line drawn between 

■From the Department of Obatelrici and Cyse 
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the tips of the spines of the ischium, the bi 
parietal diameter is passing the true conjugate 
Allowance must be made for caput succedaneum 
and thickness of cervix or lower uterine segment 
in front of the head If a head Les lower than this 
level or can be impressed below this point, it is 
positive evidence that no bony disproportion at 
the inlet exists 

The greatest number of senous pelvic con 
tractions are found at the inlet The cases in 
which the moderately molded or unmolded head 
can be impressed below or is found to he below 
the ischial spines will rarely be found to offer im 
passable bony obstruction at the outlet 

With the use of this method it has been shown 
that the widely prevalent idea that the head at 
term cannot be pushed dow nward any appreciable 
degree with the cervix undilated and the bag of 
waters unruptured is untrue In approximately 
90 to 96 per cent of all cephalic presentations at 
term, the lowest part of the head can be im 
press^ to or below a line drawn between the tips 
of the spines of the ischium This number, of 
course, includes those cases m which the head 
already lies at such a level 

With the patient in the lithotomy position on 
a table, not too high, the examining finger in the 
rectum locates the tips of the ischial spines and 
notes the relation of the lowest part of baby s 
skull to a line drawn between them The hand on 
the outside is placed above the breech of the baby 
and IS sunk as deeply as possible toward the 
mother’s spine, l/te forearm parallel to the lon^ 
axts of the mother Pressure is then made on the 
breech toward the inlet and the descent of the 
head noted with reference to the interspinous 
line, allowance being made for the thickness of 
the lower uterine segment, the cervix or caput 
succedaneum if present To avoid traumatism 
and pam the pressure is begun gradually and 
after the maximum is readied is slowly re 
leased 

If the head cannot be impressed to the spines, 
an assistant places the palm of one hand flatly 
over the middle of the baby’s back to prevent 
flexion and the fingers of the other hand placed 
palmar surface downward above the head over 
the symphysis presses the head downward and 
backward m the axis of the inlet while the exam 
iner makes pressure on the breech and notes 
descent with the internal finger 

kfy Northwestern University Medical School 
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Their adv'int'iges are — thej are cheap, the> 
can be procured almost m an> town hardware 
store on a few minutes’ notice, they can be made 
m advance out of rustless steel if desired The 
pm once inserted through a bone for skeletal trac- 
tion, remains quite firm, it does not turn or rotate 
in the wound, it will not slip or pull out, it makes 
a uniform pull on the bone at a right angle to the 
long axis of the limb, and it is very dependable 
especialK for embedding m plaster of Pans 

The indications for the use of embedded skeletal 
traction bj means of the Stemmann pm are 
varied Primarily it is useful for traction on the 
leg 

In fractures of both bones of the leg there is 
difficultv m obtaining lost length either because 
of the heavy musculature, muscle spasm, or the 
dela> m treatment with consequent swelling The 
phjsician often finds that the short distal segment 
of the limb js hard to hold after the bones are 
pulled out to proper length so that a retention 
sphnt ma> be applied A fracture table helps m 
nian\ of these fractures, but one ma> fear pres 
sure about the malleoli from the straps or ban- 
dages which hold the foot to the table foot piece 
A pm inserted through the calcaneus will afford 
proper points on which the traction may be 
fastened and drawm up tightlj to effect fragment 
reduction without runmng the risk of constricting 
pressure of the soft parts of foot or ankle When 
a reduction is thus satisfactorily accomplished, 
plaster of Pans can be applied from upper thigh 
to toes incorporating the pm m the plaster After 
the limb is released from the traction on the table 
the relationship of fragments remains as it was 
and the reduction is held without fear of plaster 
pressure on the soft parts, the pressure or pull 
being transmitted to the distal part of the leg 
through the pm by its skeletal grip 

This same aid may be useful m fractures of the 
femur at any level — even the neck — because the 
pin aids greatly in the traction down the long 
axis of the leg or m holding the rotation needed 
inversion of the foot Especially is embed- 
ded skeletal traction valuable in open frac- 
tures, debrided, and then encased in plaster of 
Pans 

Two other t>pes of fracture in the leg are 
greatly benefited in treatment by embedded skel- 
etal traction One is fracture of the leg treated 
d} open operation where no strongI> supporting 
internal splint is used By this is meant partic- 
ularly old fractures of the leg with malunion or 
non union, m w hich the bone surfaces are fresh- 
ened, cleaned, and apposed, and no internal sphnt 
Such as a metal plate or graft of bone is used to 


steady and hold the fragments together If much 
tissue has been cut away from the tibia, the op- 
erator finds that he has to shorten the fibula to 
get an apposition for the tibia, that is he has to 
push up on the foot to bring bone surfaces to- 
gether An intramedullary splint of bone may 
be used as a guide to hold fragments in proper 
relationship, but it will not hold them together, 
and if there is no desire to use an internal fixation 
splint, which operation is rapidly going out of 
use, some means must be had to hold bone frag- 
ments in apposition 

The embedded skeletal traction accomplishes 
this admirably , used as a means of pushing the 
foot up and holding the distal bone fragments 
against the proximal fragments until the wound 
IS closed and the plaster dressing is applied By 
means of this security the patient may then be 
taken off the fracture table and bony apposition 
found to be satisfactory 

Another type of fracture often difficult to re- 
duce and hold while the external splint is applied 
IS lipping fracture of the tibia with or without 
dislocation at the ankle Particularly m instances 
of posterior lip fracture of the tibia is it difficult 
to drag down the posterior Iip of the tibia, to hold 
the ai^le in reduction, to hold the leg flexed at 
the knee to relax the calf muscles while a suitable 
plaster dressing is applied By means of embedded 
skeletal traction through the calcaneus these 
thin^ can be easily accomplished and the pa- 
tient saved the necessity of an open operation to 
attempt to fasten down the elevated posterior 
joint uagment of the tibia 

The technique of the insertion of the Stem 
mann nail needs no explanation here It is done 
under stnct aseptic precaution, the nail is driven 
through the selected bone as a nail would be 
through a plank, by means of a suitable ham- 
mer, a carpenter’s instrument, not a toy hammer 
Three sites are possible, the supracondylar area 
of the femur, the anterior surface of the tibia, and 
the calcaneus The rules and technique of inser- 
tion have been given m detail by the writer 
elsewhere 

After the skeletal traction is applied, the skm 
puncture wounds made by the nail are covered 
with several lay ers of dry gauze dressing If it is 
wished, over the dressings may be placed imper 
vious waxed paper or cut out pieces of old ster- 
ilized rubber glov e to keep the potentially septic 
moisture of the plaster of Pans from contaminat- 
ing the wounds Sheet wadding is applied over 
the 1^, the position of which has been determined 
by the procedure undertaken to reduce a recent 
fracture by traction or to hold an old fracture in 
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with special reference to amount of ovemding 
of head, diagonal conjugate diameter, estimated 
size of babj, and measurements and type of 
pelvis \ raj measurements of pelvis and head 
may be made if facilities permit After labor has 
begun the method is used from time to lime and 
a decision as to the necessity for abdominal de 
livery can usually be made before the time limit 
of safety for a ctsarean section has been passerl 
All patients in whom the head cannot be im 
pressed below the spines at the beginning of labor 
should be managed with a view to possible 
abdominal delivery 

If, after a fairly early rupture of the bag of 


waters in labor, the head cannot be impressed to 
or below the spines a emsarean section may be 
done at once and m our opinion with proper 
faalities at hand is justified 

Etpcrience with this simple procedure has led 
us to believe that it is worthy of further develop 
ment by general use to the end that practical 
working rules may be hid down to solve the 
important question of the relative size of the 
baby’s head and the mothers pelvis 

Note — This procedure was referred to and described 
hamper bvD S 11 The Obstetrical Forceps Opera 
lion" published in Virginia Medical Monthly, December 
1915 


PLASTER EMBEDDED SKELETAL TR/VCTION 

Usr rs Treatmfvt of rwcTURFs 

KELLOGG SPEED, M I) FACS Cmcvco 
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F or general use two ty^es of skeletal trac- 
tion are universalH feasible One type is 
the caliper a modification of RansohofI s ice 
tongs, built on the same mechanical principal and 
found ready for use m many hospitals A few of 
these calipers have certain structural defects 
w hich limit their use In some the sharp points 
which penetrate the skin and are buried in the 
bone for the skeletal grip are too broad m diam 
eter loo short in length and insecurely fastened 
to the handle portion In certain types these 
points are detachable and thev consequently be 
come loose or unscrew easily, leading to insetu 
rity The axis at which they are attached to the 
handle is often mechanically incorrect \Vhen 
they are attached at a right angle and enter the 
bone through the soft parts their skeletal grip is 
weak, they easily pull out, they bring all traction 
pressure to bear on the anterior surface of the 
point inserted into the bone The axis of the 
skeletal grip of the caliper on the bone should be 
at an angle of 45 degrees to the long axis of the 
bone The pull is then largely against the in 
serted point of the cabper in the long axis of the 
bone, and the harder the pull on the traction, the 
deeper the penetration, and the greater the secu 
rity of the caliper point 
Any caliper, however, may pulloutof the wound 
in the bone and soft parts During movements of 
the patient, involuntary tvvitchings or spasm dur 


ing sleep or by intention the caliper may be 
jerked out of its set position It is also true that 
the inserted skeletal grip point is subject to some 
rotatory movement m the skin and soft parts as 
the traction is steady in one axis and the leg is 
free to move m others Such movement m the 
soft part wound invites irritation, the introduc . 
tion of skin bacteria into the puncture wound, 
and may convey infection into the bonu locally 
Calipers have other mechanical restrictions— ihcv 
mav be too small to embrace the limb of a patient, 
the opening cannot be enlarged bevond a certain 
width One additional factor mitigates against 
their use m some hospitals, namely their cost To 
keep on hand a «et of six or more calls for con 
siderable investment The technique of insertion 
IS not easy , it cannot be well done even by some 
surgeons, and the casual operator often finds great 
difficulty in setting the skeletal grip with proper 
satisfaction 

A second type of skeletal traction in common 
use IS the Steinmann pm Just whv this pm 
should be offered on the surgical instrument mar 
ket as ^ bisected steel pin, sharpened at both 
ends, is not understood A suitable piece of steel 
drill rod 7 to 10 inches long sharpened bluntly to 
a point like a lead pencil by turning down on an 
emery wheel will give a cheap source of supply 
Pins of varying sizes can be thus made, to be 
kept on hand and to be used ov er again if desired 
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Fig 1 The uterus, removed at operation, its wall m 
filtrated with adenoacanthomatous tissue 

shows a few small injected blood vessels but no adhesions 
The lumen is patent except at the distal portion, which is 
obliterated by fibrous Ussue Fecal material is present 
The mucosa is thin, the wall fibtoUc ” 

SItcroseopic pathology "Sections show ndenocarcin^a 
of a type common to tumors of the body of the uterus The 
tumor aani vary in sue, some being small while oUers are 
very large They are lined with single or multiple la>ers 
of cells which in the larger spaces often show a tenden^ 
to form small secondary acini In certain areas the cells 
have lost their glandular structure and are wranged in 
solid masses Mitotic figures are numerous The stroma 
IS relatively scanty, consisting generally of delicate strands 
of vascular fibrous tissue It is infiltrated with many 
inflammatory cells, small round cells predominating 
Sections through the utenne wall show that the tumor 
extends rather deeply into the muscle The appendu 
shows a chronic productive inflammation, which in the 
distal part has resulted m extreme narrowing of the 
and disappearance of the mucous membrane and lymph 
folhcles ” 

Posloperaliie history The patient progressed normally 
during the first week after the operation It was then 
noticed that the vaginal discharge had a marked unnary 
odor, and the patient stated that there was a marked 
dribbling of water from the vagina It was evident that 
a vesicovaginal fistula existed Upon discharge from 
hospital the patient was instructed to report at stated 
intervals During the summer she was again admitted to 
the hospital and treated for left sided pyelitis As the 
vesicovaginal fistula persisted, closure was deaden upon 
m August 1927 The operation consisted m denudation 
of the wall of the fistula and the sewing up separately ot 
the bladder mucosa, connectiv e tissue and vaginal 
mucosa, plain catgut being used except for the vaginal 
mucosa which was sutured with chromatic catgut A per 
manent catheter was inserted , , 

The pathologist’s report stated that the tissue which 
consisted of two small masses the largest of whi^ was 4 
centimeters in length and i centimeter in diameter, 
showed chrome inflammatory reaction , 

Microscopically, the fragments showed a den^ and 
relatively noncellular connectiv e tissue diffusely infiltrated 
with round cells There vas no evidence of malignancy oroj 
tuberculosis Epithelial elements were not demonstrable 
in the sections, and a sinus tract was not found 

'ReeiaminiUoaof the tumor after removalof the adenoacanllw™ 
01 the medjisUnum showed it to contain adenoacanthomatous tissue 



Fig 2 The mediastinal tumor, which proved on mi 
croscopic examination to be an adenoacanthoma 


Seven months after the operation the patient bad 
gamed about 15 pounds The pelvis was normal, there 
being no indication of any recurrence of the carcinoma 
There was scarcely any leakage between the bladder and 
vagina, and later the fistula closed enUrely 
The paUent reported at stated intervals, and her con 
diuon remained perfectly normal until September, 1939. 
when she complained of pam in the stomach region, loss of 
appetite, and some difficulty m swallowing Exaimnation 
at tois time was negative The symptoms persisted how 
ever and m December, 1929, she stated that with care 
she had been able to cat small morsds of meat until 
November, since then only soft food would pass down 
Her weight had decreased from 105 pounds in August 
to 00 pounds She gave no history of lung troub e, did not 
cough, and had no pain in the chest, occasionally she felt 
her heart pound slightly 



Fig 3 (left) Roentgenogram of chest, showing metastasis 

in mediastinum, more on nght side than on left 

Fic 4 Roentgenogram of chest 2 weeks after removal 
of mediastinal metastasis, showing adhesions around 
lower part of oesophagus 
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apposition b> open operation If open operation 
or traction is to be used with the help of a fracture 
table, the insertion of the nail is the first step 
After the nail is inserted the foot is bound to the 
table foot piece, the projecting ends of the 
nail being used as points of attachment, thus 
making the foot of the patient and with it the 
distal segment of the leg bejond the fracture le\el 
fixed in such a %\a> that their position in anj axis 
IS under mechanical control 
When the position after open operation, trac- 
tion, or push IS satisfactorj, ns judged b> direct 


vision or X ray, the plaster of Pans dressing is 
applied in the usual manner, the nail is disre 
garded except to be sure it is well buttressed with 
plaster After the plaster dressing has hardened, 
the leg can safely be taken from the table without 
fear of disruption of fragments or soft part 
pressure 

When the bone has healed the plaster dressing 
IS cut open, the unpacking around the nail is 
carefully done, and the nail is extracted under 
aseptic precautions The resulting wound heals 
kindly and promptly 


ADENOACANTHOMA OF THE UTERUS WITH METASTASIS TO THE 
POSTERIOR MEDIASTINUM AND LUNGS 

ARTHUR STEIV MD, FACS N£w\o« 
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T he case here recorded is of interest for two 
reasons first, because all writers on the 
subject agree that adenoacanthoma ol the 
uterus is a rarity , and, second, because a fairly 
thorough search of the literature has faded to 
reveal a case of this type of malignancy m which 
metastasis to the mediastinum and lung has 
occurred although the tendency of all types of 
adenocarcinoma to metastasize is well known 
The case seems, therefore, to be unique 

CASE REPORT 

Mrs C T aged 4J years first reported in May, 1927 
She stated that she bad had one confinement 18 yean 
ago at which Urae there were lacerations which bad been 
repaired About 15 years ago she had a spontaneous 
abortion and curettage ilenstruation had always been 
regular until a months ago since then it had b«n pro- 
longed with spotting at intervals She complained of a 
beanng down sensation m the back ” and also in the 
abdomen She had lost considerable weif^t dunng the 
past year A physician who had examined her 9 months 
pr^ously told her that her uterus was slightly enlarged 
The ^neral examination showed the patient to be very 
u*j 1® ®^dominal examination was negative The 
abdomnal walls were strong and there was no tenderness 
over McIJumey s point 

The vulva was normal, the vagina admitted two lingers 
^ecemx was markedly enlarged, elongated and extreme 
ly hard U pointed straight back to the hollow of the 
sacrum The outer surface of the portio and cervix was 
normal in appearance The body of the uterus was very 
hard slighUy enlarged anteflexed and movable The 
adnexa were normal A sound could be passed no further 
than the internal os, where it encountered an obstruction 


The tentative diagnosis wascamnoma of theutenis 

The patient was then examined under narcosis and a 
probatory curettage was done and a large amouat of 
Mparently adenocaranomatous tissue was removed 
f^mplete hystereclomy was therefore, decided upon 

Optrthon A total hysterectomy was performed m 
May, 1917 Through a midlme inosion above the svm 
physis the uterus and both adnexa were removed m the 
usual manner The utenne cavntyr was not entered dunng 
the operative procedure The cervix was found in close 
proximity and adherent to the bladder and was freed with 
difhculty, suggesting invading caranoma The appenda 
being about 4 inches in length was then removed the 
stump was cauterized but not inverted 

Upon opening the uterus its entire wall to a depth of 

0 5 centimeter from the mucous membrane was found to 
be invaded veith carcinomatous tissue every portion from 
tbe fundus to the internal os bemg involved 

Pathalostcal rtport Crost afi/e<jran(e The speamen 
in formalin consists of (i) several irregular pieces of mate- 
rial designated uterine curettings and (j) a uterus in the 
fresh state with cervix already sectioned and wth lubes 
and ovanes attached The uterus measures 1 a centimeters 
in length and about 7 centimeters m width The outer 
surface is smooth except where tom bv operative instru 
ments The lips of the cemx are slightly beaded but 
soft On section the utenne wall measures a $ centimeteia 
w thickness The entire utenne cavity Is fiUM wim 
blo^y, necrotic matenal which completely hides the 
endometnum The latter is eroded in many places e^pe 
cully near the cervical portion where the utenne waU is 
also involved The tubes are alike on both sides 
being riightJy injected and measuring approximately 10 
centimeters in length The fimbriated ends are patent 
The ovaries are yellow in color convoluted and measure 

1 5 centimeters by r centimeter They are firm in c«n 
sistency The third specimen consists of ar^ppenuix 
measunng 6 centimeters by 4 centimeters The serosa 
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mde aa une\ enUul teco\ erj from the operation and is now 
receu mg prophylactic X ra> treatment 
March 27, 1930, laginal txammation shooed there was 
no local recurrence Patient still had difiicultj in swallow 
mg apparenllj due to adhesions around the oesophaRus 
Pctkologttl s report Gross appearance “The specimen, 
recen ed m the fresh state, is designated ‘mediastinal tumor 
and adjacent diaphragm ’ It consists of two pieces of 
tissue The larger piece measures 9 b> s centimeters the 
smaller, 7 b> 3 by 0 6 centimeters The smaller specimen 
fits tightly against one margin of the larger s^cimen 
The large specimen is not encapsulated, hut is fairly well 
circumscribe The surfaces are ragged and irregular On 
section the tumor is seen to be composed of a thin, inter 
lacing stroma in which is soft, fnable, almost gelatinous 
tissue The tumor is \ery \ascular and severed areas of 
diffuse hiemorrhage are seen in its substance The 
small specimen from the diaphragm is composed of a 
pinkish gra> , soft, fnahle tissue, with a somewhat granular 
surface, which in section is of a more fibrous nature than 
the large specimen ’ 

ilicroscopic palholag'i “Sections of the penphera! por 
tions of the tumor show a caranoma composed for the 
most part, of columns and islands of pa\ ement epithelium 
supported hy dehcate strands of fibrous tissue beanng 
this with blood vessels of small calibre The greater part 
of the epithelium shows neither intercellular bridges nor 
epithelial pearls The constituent cells are usuall) small 
and hjperchromatic, though there are areas composed of 
larger cells which stain less deepl> with h*matoT>bn 
Mitotic figures are fairly numerous In many areas, there 
are small masses or nests of differentiated squamous 
epithelium often showing central comification or pearl 
formation Included m the tumor arc a few smalt spaces 
bordered by cjlmdncal epithelium or more or less well 
defined glandular acini Near one surface of the tumor 
there are small islands of pulmonary tissue, and attached 
^ the surface is a small quantity of atelectatic lung tissue 
Toward the deepest part, the tumor shows extensive 
necrosis, sometimes with replacement fibrosis In the 
newly formed fibrous tissue are a number of cholesterm 
crystal spaces often bordered by giant cells ” 

Diagnosis Adeuoacanthoma of the lung and postenor 
naediastmum secondar> to adenoacanthoma of the uterus 

REVIEW OF TITERATURE 

Adenocarcinoma of the uterus is classified by 
Ewmg, who followed the plan of E Kaufmann, 
into four groups (:) malignant adenoma, (2) 
ppillarj adenocarcinoma, (3) alveolar caranoma, 
(4) squamous carcinoma 
Of these, malignant adenoma is the most fre- 
quent form It presents cords of pavement epi- 
thelium m which alveoli, pearls, spine cells, and 
hornification are not demonstrable It is thought 
to have its origin in the endometrial glands, 
^hile papillary adenocarcinoma is believed to 
arise from the superficial endometrial epithehum 
Alveolar caremoma is rare and is formed ol 
Small solid masses of cells forming occasional 
small alveoli These, accordmg to Ewing, are 
more malignant than adenomata 
He wntes “ Squamous cells may form a prom- 
inent element in adenocarcinoma of the corpus 
^nd m rare cases they predommate over the 
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glandular structure and produce a true adeno- 
acanthoma While m many cases neither spine 
cells nor keratohv aline granules are demon- 
strable, in others both these catena of true 
squamous cell epithelium are present, and pearl 
formation is added The squamous cells usually 
appear m foci m the alveolar lining, where the 
sharp transformation of cy Imdncal into flat cells 
mav be foUovved Such cell foci usually fail to 
show hornification Rarely, all the adult char- 
acters of true acanthoma are observed ” 

Ewing (1928) states that at least three pnmary 
adenoacanthomata of the corpus, all in elderly 
women, have been desenbed fGebhard, Kaufman, 
Flaischlen) Meigs (1922) found that at the Free 
Hospital for Women, Brookline, Massachusetts, 
since 1903, 44 cases of adenocaranoma of the 
uterus have been encountered in 9,566 operations, 
and of these one w as of the squamous celled type 
Zeller (1885) was the first of modem authors 
to give particular attention to squamous celled 
adenocarcinoma He claimed to have found 63 
cases m the literature m which this type of 
growth involved the uterus, the cervix, or both 
However, many of the descnptions in these early 
cases are inadequate, thus leaving the true type 
of the grow th in doubt It is highly probable that 
a numberof these cases were not tnieacanthomata 
in view of the fact that so few cases of this kind 
have been desenbed m the more recent literature 
Zeller called the condition “psonasis utenna” 
and, indeed, in the early reports the term adeno- 
acanthoma IS not employed 

There soon followed reports by Pienng (1887), 
Benckiser (1891), Gebhard (1892), 2 cases, 
Pfannensteil (1893), Flaischlen (1895), Hofmeier 
(1895), 2 cases, and Gellhorn (1897) 

Gebhard's case, referred to by Ewing, occurred 
in a woman, aged 66 years He states that the 
growth showed both epithelial pearls and can- 
croids A complete hysterectomy was performed 
and the patient recovered 

Flaischlen reported a typical case, reviewed 
the literature, and classihed squamous celled 
tumors of the uterus into three categones, largely 
dependent upon the location 

In 1901, Emmanuel collected 9 cases appar- 
ently meeting the requirements of true acan- 
thoma, to which he added a case of his own In 
1907, Schauenstein listed 27 cases culled from 
the Uterature, and desenbed 3 additional cases 
which came under his observation, one of these 
being a primary squamous celled adenocaranoma 
of the cervix m the second, cancroids were found 
in a growth in the corpus uten, while, m the 
third, the cervnx and the entire corpus were 
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Tig S Uterine tumor sho’nmg pre\alen«of admocar 
cinomatous glands 

Ltammation re\ealed dullness lovr down on the pos 
tenor aspect of the chest especially on the right side on 
the left side there was dullness only close to the ^pine 
0\er the dull area the breath sounds were faint aWe 
that area voice transmission was increased An occasional 
ri!e could be beard on either aide Roentgenotcgieal 
examination of the gastro intes inal tract was determined 
upon and carried out on December s6 19}$ 

V ray txamtnalton Fluoroscopic as well as roentgen 
ographie examination revealed a smooth, round circum 
scribed mass in the right chest appearing just above the 
right diaphragm and extending bejond the right border of 
thehcart It apparently aro einthepostenormediastmum 
The tumor caused distinct pressure on the oesophagus and 
occasioned considerable obstruction Above the point of 
constriction the oesophagus was somewhat dilated 

The stomach was atonic and markedly ptosed the 
greater curvature being about 7 o centimeters below the 
left lilac crest There was no roentgen evidence of an 
organic lesion of (he stomach In the descending limb of 
the duodenum however a clearly defined diverticuium 
was observed This sacculation was suspected of causing 
a degiee of obstruction as there was a large 6 hour and a 
small 24 hour gastric residue 




'Hie colon was ptosed am] nuite spastic 

Cfndunen The mass was first thought to be a dermoid 
cyst U'hen the clinical fjoJings were revealed however 
the great probabilit> of a metastatic tumor was the final 
inleipretation of the shadows 

Oferahen The patient was operated upon on January 
30 i9je for the supposed dermoid C) St of the mediastinum 
bhe was placed on her left side leaning slightly forward 
with the right arm extended over the head A postero- 
hterai incision was made through the eighth interspace 
from the ongle of the nb to the nudaxillar> line, and then 
extended from its mesial and downward corresponding to 
the eighth ninth and tenth nbs The mcision was earned 
to the pleura but not through it, as it was intended to do 
most of the work extrapleurally The parietal pleura was 
separated from the eighth and ninth nbs well forward to 
be>ond the anterior end of the incision then it ns 
separated backward toward the mediastinum and down 
ward to the diaphragm In the course of this procedure 
the eighth nintn and tenth ribs were cut about at their 
angles as the sites of the proposed cuts were freed from 
the panetal pleura It soon became apparent that the 
mass was not a mediastinal tumor but a tumor of the 
lung which had become firmly attached to all its surround 
ings the firmest attachments being to the diaphngm and 
to thevertebrir The dissection was nev ertheless continued 
extrapleurally because this gave a better guarantee of 
remaining outside the mvolv^ areas and b«ause it was 
evident that a thin slice of the lung would have to be 
removed with the tumor and that the raw surface of the 
lung could be best dealt with after the tumor vras erased 
Hiere was some spurting from the cut surface of the lung 
wbKh was caught and later closed by a continuous catgut 
suture The pleura was then sutured wherever possible 
but this could be done only partially because portions of 
it had to be sacrificed in the removal The lung was 
inflated and the wound clos^ without drainage ho a 
chromic gut sutures being used around the eighth ana 
tunth nbs chromic catgut for the muscles and sdk for 
the skin 

After the patient was returned to her room she ^s 
given a blood transfusion of 500 cubic centimeters bne 
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mvoHed the endometrium and entirely filled the 
uterine ca\Jty There was round celled infiltra- 
tion with fibrous cordb The flat epithelial layers 
were irregular and disorderly and often dipped 
into the musculature There were areas of 
changing calmdrical cells in disorderlj arrange- 
ment, w ith highl> staining nuclei, show ing degen- 
eration and \acuolization 
A case of this kind has also been reported b> 
Babes and Paulzo (1926), who call attention to 
several additional cases in the literature (Lim- 
beck, Kleinhaus, Lehman, Stem) Limbeck’s case 
showed both adenocarcinoma and squamous cell 
areas with epithelial pearls, and he assumed a 
double origin for the tw o tj^ies of grow th The 
case described bj Kleinhaus showed involvement 
of the entire uterine cavitj In certain places a 
transformation of glandular epithelium into pave- 
ment epithelium could be observed, and in places 
the growth appeared as solid carcinoma In 
Lehman’s case the growth showed in some places 
the characteristics of adenocarcinoma and in 
other places pavement epithelium In Stem’s 
case there were two distinct carcinomata, and he 
holds that the cj Imdncal cells at tlie base of the 
growth become stratified and then this epithe- 
lium develops squamous carcinoma 

The case described by Babes and Pauizo was 
unusual m that the patient was onlj 29 > ears old, 
whereas all the other cases seem to have been m 
elderly women, at least over 50 3 ears of age, with 
the exception of one case, a woman of 42 >ears 
fMej er) In this instance the grow th consisted of 
solid carcinoma and adenoma, and in places the 
c)hndrical epithelium was replaced by squamous 
epithelium These authors think that the squa- 
mous carcinoma developed from the stratified 
epithelium in the cervix, but concede that the 
origin IS problematical 

It IS evident from the foregoing review of the 
literature that an estimation of the exact number 
of cases of true adenoacanthoma of the uterus is 
rather difficult, inasmuch as all the charactens 
tics of this type of growth have not always been 
found A considerable number of writers have 
not mentioned pearl formation, and it is quite 
possible that in some instances this characteris- 
tic has been overlooked The review, however, 
leaves no doubt that m our case all the requisites 
of true adenoacanthoma are fulfilled 

In the cases thus far reported no late post- 
operative historv has been recorded and no men- 
tion whatever is made of metastasis to the 
mediastinum or the lung This is not surprising, 
for It la well known that malignant growths of 
the mediastinum are exceedingly infrequent. 


tumors in this localitv being usually dermoid 
cy'sts 

Martini (1914) was able to collect a senes of 
14 mediastinal tumors, of which 3 were sy^ihilitic, 
2 tuberculous, 3 lymphosarcomata, 2 sarcomata, 
icarcmoma, i thymus, i retrosternal thyroid, and 
I was undiagnosed Curtis Burnham, writing m 
1917, stated that up to that time no surgical cure 
of a malignant tumor of the mediastinum had 
been reported, though several cures by means of 
the X-ray had been claimed 

In 1920, Mix stated that mediastinal tumors 
are usually secondary to carcinomata of the 
breast and lung, but occasionally they are de- 
nved from tumors of the bones, gall bladder, and 
stomach 

A very satisfactory classification of tumors of 
the chest and thorax has been worked out by 
George H Heuer C1929) He writes “Of tumors 
m the chest, and particularly in the mediastinum, 
there are relatively few They may be classified 
as (i) dermoid cysts, which arise near the hilum 
of the mediastinum, do not affect the trachea, 
and show in theX-ray plates as clean cut shadows, 
(2) other cysts such as echmococcus, which are 
very rare, (3) connective tissue tumors, lipomata, 
fibromata, chondromaU, etc , (4) malignant 
tumors of which there really are but a few, 
lymphoblastoma, sarcoma, carcinoma ” 

Heuer spent 2 years collectmg mediastinal 
tumors wibch have been reported m the litera- 
ture, and states that primary carcinoma m this 
region of the body is much more infrequent than 
the literature w ould lead one to suppose Betw een 
1896 and 1901, Lorish found only 2 cases re 
ported, and between 1901 and 1907 Christian 
found I case 

Acanthoma of the lung, on the other hand, 
seems not to be such an unusual condition, and is 
only incidentally of interest m connection with 
our case, m which it was apparently an extension 
of the mediastinal tumor Ewing, writing of 
tumors of the lungs, states that “in many cases 
squamous epithelium is mingled with cuboidal 
and cylindrical cells, as in Kretschmer’s case 
Wolf (1893) found S acanthomata and 7 cylin- 
drical celled tumors among 15 of bronchial origin 
Ernst describes a papillary tumor of the lungs 
which contained hornifymg squamous epithelium 
Tumors of the lung arise from the bronchial 
mucosa, the bronchial glands, and the alveolar 
epithelium Froelich found extensive bronchial 
pachydermia wnth squamous cell cancer It is 
eapeaally about tuberculous centers that squa- 
mous alterations are observed, and in these 
situations squamous cell cancer is most frequent ” 
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in\ol\ed in a tjpical adenoacanthoma Cases 
not already listed to \\hich he refers are those of 
Opitz (1890), Hitschmann (1903), and Kraus 
(1905) In these cases both the cervix and the 
corpus were involved 

Additional cases were reported b> Sitacnfrey 
^1907), Raufmann fipii), Buttner fiQii), Schott 
laender and Kermauner (1912) The last named 
authors published a monograph on malignant 
tumors of the cervix and uterus, m which the> 
describe a case of squamous celled adenocarci- 
noma which involved both the ccrvu and uterus 

The chief interest and discussion concerning 
this tvpe of malignancj centered in the origin 
The situation is summarued briefly b> Fwmg as 
follows “They arise in the portio, the cervical 
canal, or in the endometrium, and their histo 
genesis has formed the topic of much discussion 
It is now rather apparent that such structure^ do 
not, as a rule, signifj a muUicentnc origin from 
cvhndrical and squamous cells, and do not require 
an original heterotopia of squamous cells, but that 
metaplasia of cvhndrical tumor cells into squa 
mous IS a frequent characteristic of uterine 
grow ths as of some other processes m the endo 
metrium Hitschmann has show n that the mcia 
lasu 13 complete, producing spine cells and 
eratohjahn On the other hand, Hauser (1913) 
reports a case of adenocarcinoma of the cervix 
with a separate acanthoma of the portio, showing 
that with multiceniric origin tumors ma> remain 
separate Fmall> , in several cases the histological 
study strongly suggested that the adcnocancrotd 
developed from a double origin and not through 
metaplasia fHofmcier, Buttner, biucnfrcy) In 
chronic erosion I have observed rarely acanthoma 
arising from the squamous lining, and prccan-cr 
ous changes m the neighboring group of cervacal 
glands It thus appears that a variable histo 
genesis may be assumed for this type of growth 

The case described by Kaufmann, to which 
Ewing refers as a true acanthoma, was a combina 
tion of superficial acanthoma with adenocarano 
ma, and he hold that this implied a double origin 
from previously altered superficial lining cells 
and from gland cells This same case was studied 
by Eckhardt, who came to an entirely different 
conclusion, namely, that both types of growth 
were of the same origin— the cylindrical tpithc- 
hum of the uterine glands 

During the period of time which we have re- 
viewed, the only true case of adenoacanthoma 
recorded m this country seems to be that of 
Noble, published in the i ransaettons of the Gyne 
cological Section of the College of Physicians of 
Philadelphia, in 1903 Ibrst mentions still 


mother case reported by Batcheler Bo h of 
these cases were combinations of adenocarci 
noma and adenoacanthoma 

In 1915, Ladmski described a uterine growth 
of this type among the cases which he cited in a 
paper on the “ Complete Remov al of Adenocarci- 
noma of the Uterus by Exploratory Curettage,” 
but he made no comments on this particular type 
of malignancy 

The results of the microscopical examination 
in his case w ere as follow s “ The material removed 
consisted of two fair sized masses The larger 
mass consists of glandular spaces irregular in 
size and conformation These spaces are lined bv 
two or more lay ers of epithelium which vary from 
low cuboid to high cy lindrical The epithelial cells 
vary greativ in size, are rich m chromatin, and 
show few mitotic figures In places the epithelial 
cells completely fill the alv eoli, w htch are irregular 
in size and contour The stroma is abundant and 
consists of fibrous tissue infiltrated by tnanv 
round cells, and in many places distinct muscle 
fibers are visible In the second specimen are a 
half dozen small masses the size of a millet seed 
Some of these masses show solid neats of epithelial 
cells similar to thoac above dcacnbed embedded 
in stroma resembling the stroma of uterine 
mucosa Jn some places the lumma are so nearly 
filled with epithelium aa to rc^mblc a carcinoma 
of the solid variety ” 

Meigs, referred to earlier in this papar as hav 
mg found one case of adenoacanthoma among 44 
cases of adenocarcinoma, described the grow th m 
this case as an epidermoid carcinoma "The 
specimen showed no carcinoma in the cervix or 
UIow the internal os, yet the picture under the 
microscope was that of a large mass of epithelium 
with two or three early pearl formations” 
Meigs stated that this tv pc of grow th is rare and 
that this was the only case that had come to his 
notice lie thought that it was probably due to a 
metaplasia from the cancer cells growing in cords 
to a squamous cpithcliuni, as sometimes takes 
place in carcinoma of the cervix Jlallory , who 
examined this specimen, stated that in the fun 
dus these tumors may grow in solid alveolar or 
gland form 

The most complete historical review of the 
subject that has been published is that of Walther 
Schmitt (1924) He also reported a case of his 
own, giving a full description of the microscop 
leal findings llis patient was a woman, aged 71 
years, who following a complete hysterectomy 
made a good recovery The grow th w hich w as re 
moved measured S by 7 centimeters and consisted 
of thick plaques of pavement epithelium It 
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MECKEL’S DITORTICULUM 

R M H \RBIN, M D , F A C S , Roue, Georgia 


T he records of the clinic of the Harbin Hos- 
pital for a period of 20 >ears show that in the 
relative incidence of postoperative deaths 
from all diseases, appendicitis leads with a pro- 
portion of 24 5 per cent, the next highest per- 
centage being for intestinal obstruction with i6 i, 
and that of these 10 per cent v\ ere due to Meckel’s 
diverticulum This record shows further that 
mdirectl) diverticula are the cause of more post- 
operative deaths than goiter, osteomjelitis, or 
hernia 

Wellington reports that 6 per cent of the cases 
of intestinal obstruction are caused b> Meckel’s 
diverticulum Halstead reports 69 cases of ob- 
struction from diverticula with a mortilitj of 
59 I per cent It is. evident that Meckel’s diver- 
ticulum is the most serious cause of obstruction 
Mortalitj statistics are at times indefinite m that 
the> fail to record the cause of obstruction, and 
such omission tends to obscure the degree of 
jncidence of diverticula In other cases the 
variable frequenc> with which diverticula are 
found and reported is perhaps due to the fact 
that the surgeon fails to discover the lesion m his 
routine inspection in connection w ith an operation 
for some other cause Notw ithstanding our deep 
interest m the subject, 3 cases in our senes, or 15 
per cent, were not noticed at the primary opera- 
tion It would seemprobable from our experience, 
therefore, that the majoritj of diverticula recorded 
are those that are thrust into the field of opera- 
tion 

Postmortem records shovv in general an inci- 
dence of diverticula of about 2 per cent but the 
incidence reported by different surgeons vanes 
from o 14 to 3 per cent The degree of incidence 
would probably be found to be greater in post- 
mortem examinations of younger subjects, but I 
have tried m vain to locate in medical literature 
reports which vv ould confirm this statement 
^Vhlle the general incidence is given at 70 per 
cent for males, our cases shovv onI> 35 per cent 
males Bunts cites a case reported by Dowse who 
found a diverticulum m a woman 72 years of age 
In a review of about 40 articles in the literature I 
found only one case, that reported b> Coleman, 
m which diverticulum was correctly diagnosed 
before operation Bettman and Blum report a 
case of impaction of Meckel’s diverticulum that 
Was manually reheved without excision but after 
recovery from operation X-ray examination 


failed to reveal a diverticulum Miles F Porter 
says that Meckel’s diverticulum is a greater 
menace to its possessor than is the diseased 
appendix 

If It were possible to ascertain the historj of 
umbilical disorders m the first few weeks of 
mfanc> we would probably find that such dis- 
orders were associated with the presence of a 
Meckel’s diverticulum which sooner or later 
would manifest itself I recall the case of a bo> 
12 years old whose mother I attended when he 
was born and whom m the first 3 weeks of life 
I treated for a discharging sinus and a peduncu- 
lated growth of the umbilicus He was operated 
upon for acute appendicitis and m the process of 
operating a conical band was found extending 
from the ileum to the umbilicus Balfour, m a 
personal communication, sa>s “The only cases 
in which we have suspected Meckel’s diverticu- 
lum and have found one later at the operation 
have been those in which there has been a history 
of discharge from the umbilicus ’’ 

While certain anatomical defects arising from 
fault) embr>ological development are well known, 
the peculiarities of the arterial supply of divertic- 
ula are not usuall> recognized because, so far as 
the circumference of the ileum is concerned, the 
location of the arteries vanes In i case in 
which the pouch was located Iaterall> we were 
able to demonstrate that the circulation was by 
no means symmetrical as to the summit of the 
mass because increase in size was accomplished at 
the expense of one w all of the ileum A clamp w as 
placed on the mass just abov e the line of resection 
and it was found b> slight incisions on the two 
sides that one bled while the other did not Had 
excision been done at the level of the clamp the 
circulation would have been defective on one 
side We have had two such cases ascribed to 
defective circulation 

The accompanying diagram (Fig i) shows the 
pouch rotated forward, clamped at 5 parallel to 
the ileum well above the line of proposed resec- 
tion After slight incisions the anterior and upper 
wall 0 bled considerabl> , while the posterior sur- 
face / bled from the veins and then stopped, thus 
indicating that the mesial hne of anastomosis of 
the blood suppl) was well below the posterior 
incision 

No oi^an in the bod> is so hable to d>sfunction 
as IS the ileum because of the thinness of its waifs, 
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SYMPTOUATOLOCY 

In addition to the unusual type of growth in 
our ca«e and the unique location of the metastasis, 
the symptomatology m connection v.ith medias 
tmal tumors is of interest The usual symptoms 
of tumor in this region are headache, acrtigo, 
adema, cough, dyspncca and enlargement of the 
superficial veins of the abdominal wall and chest 
Mlx states, honever, that if the tumor is in the 
posterior mediastinum, it mil produce few pres- 
sure signs until It has reached a very large size 
In this case the onlv physical signs arc possibly 
slight bulging of the posterior or lateral chest 
wall with limitation of the respiratory excursion, 
dullness, and increased sense of resistance, 
slight suppression of respiratory sounds with 
fairly good conductmty of the cardiac sounds 
The difliculty in making the diagnosis in our case 
is thus readily explained All writers on medias 
tmal tumors emphasize that the \ rays offer 
the onlv means of reaching a definite diagnosis 
and urge a more careful study of the sy mptoma- 
tology in these cases 

SUMM VRY 

A case of the rare condition of adenoacanlhomi 
of the uterus is reported A unique feature of 
this case was metastasis to the mediastinum and 
lung A fairly thorough review of the literature 
failed to reveal anv instance of this complication 
with the type of neoplasm under consideration 

The patient was a married woman, aged 42 
years, whose symptoms and signs suggested car 
unoma of the uterus When hysterectomy was 
performed in 1927, the entire uterine wall vvas 
found to be invaded b\ carcinomatous tissue 
Jlicroscopically the growth was composcil of 
glandular and squamous elements Up until 2^ 
years after operation, there was no evidence of 
local recurrence 

A little more than 2 years after the hyslerec 
tomy, the patient complained of gastric piin loss 
of appetite and difficulty m swallowing There 
was rapid loss of weight Physical signs in the 
chest suggested fluoroscopic examination, which 
revealed a smooth, round, sharply circumscribed 
mass in the mediastinum It w as thought to be a 
cyst but, when removed, proved to be an adeno- 
acanihoma of the lung and posterior mediastinum, 
secondary to the earlier grow th in the uterus The 
patient madeagood recovery from the operation * 
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Winslow mentions the cnse of a boy j2 jears of 
age who was operated upon for acute appendicitis 
and 2 jears hter developed an acute abdominal 
condition caused by diverticulitis 

It IS our belief that in this da> of early opera- 
tion surgeons generally are too conservative m 
searching for co existing pathological conditions 
We believe that mere inspection of the gut in situ 
IS not sufficient and that, while sometimes imprac- 
ticable, the lower limb of the ileum should be 
lifted out to determine the presence or absence of 
diverticula If this further investigation had been 
made, secondary operation would not have been 
necessar> in the 3 following cases 

Case 9826 Male, aged 2S jears, a heaUl>> looking 
farmer was admitted to the hospii'il October 8, lie 
had complained 3^^ dajs of pain in the right abdomen 
with vomiting and localized tenderness lie had a total 
leucocyte count of 22,350 and unnalysis showed con- 
siderable pus and albumin A diagnosis of acute appendi 
citis was made and operation through a gndiron incision 
revealed a begmning necrosis of the appendix pasted to 
the postcmcal wall The wound was closed without dram 
age The diagnosis of acute appendicitis was confirmed 
No search for other lesions w as made Convalescence was 
painful and was attended with considerable fc\ cr It w vs 
thought that a localized peritonitis existed Patient was 
dismissed, however, on the eighteenth day without an 
infection of the incision Five days later he returned to the 
ho«pital with a tentative diagnosis of intestinal obstruction 
which subsided in 4 days Eleven days later he was again 
admitted with the same diagnosis and the pain subsided 
Then he was advised to have a second operation and at tins 
time a cone shaped diverticulum of inches was found 
about 3yi feet from the ileociecal valve Resection of the 
diverticulum was done so as not to leave any indentation 
of the normal outer curve of the ileum, and the patient has 
remained well since He remarked that the later pains 
were different from those of the acute appendiatis and 
that he had been subject to transient attacks of cobc with 
vomiting for 13 years, sometimes once a month but at one 
time he went 2 years without symptoms As he was a 
healthy man there were no other conditions that would 
account for his symptoms 

Case 2372 A young unmarried woman, aged 19 years, 
was operated upon for a ruptured and gangrenous appendu 
on April 23 1921, through a right rectus masion, with 
drainage She was dismissed 17 days later On Mav 1, 
19 1, she returned to the hospital with symptoms of 
obstruction which subsided on fourth day On January 2, 
1933, she was again admitted to the hospital with a post 
cical abscess which was dramed through a lumbar incision 
She was discharged 14 days later On July 26, 1924, she was 
agam admitted for operation for chronic intestinal obstruc 
tion at which time numerous adhesions were noted and 
in their midst a ileckel’s diverticulum was found buned 
14 inches from ileocsecal valve and pasted to the ileum 
After resection of the diverticulum the incision was dosed 
v^thout drainage and the patient has remained free from 
abdominal symptoms since 

Case 6838 A marned woman, aged 36 years, xo years 
previously, when single, had an appendectomy and a sal 
pingectomy which gave her considerable relief from 
dy^menorrheea and abdominal pain On February ij, 
J927, she was re admitted to hospital with a return of 
these symptoms and with menorrhagia At this time she 


was more or less an invalid Operation was done and 
revealed dense adhesions of omentum to the ileum, t^cum, 
and nght ovary The severing of these adhesions created 
comnderable hxmorrhage In the mass of adhesions was 
found a Meckel’s diverticulum about 2}i inches long and 
more or less tubular but expanding at its tip The right 
ovary was removed and the diverticulum was resected 
Convalescence and subsequent health were normal It was 
easy to believe that the diverticulum m this case was the 
mischief maker 

As already stated the vascular supply to di\er- 
ticula vanes widely but under all circumstances is 
less than that of the ileum so that m the absence 
of acute conditions this lack of vitality even in 
the presence of adverse mechanical conditions 
can usually be conserved In the presence of 
acute diverticulitis, however, these handicaps 
become greatly aggravated and for that reason 
offer an unfavorable field for plastic surgery 

A boy iged 20 years was operated upon on the diagnosis 
of acute appendicitis A negative appendix and a some 
what pedunculated diverticulum attached to the lateral 
wall 01 the ileum were found It is probable that one wall 
of the pouch had a defective blood supply with a seemmgly 
unavoidable indentation of the outer curve of the ileum 
after resection Acute obstruction developed on the third 
day and required resection and lateral anastomosis of the 
jleum Recovery was prompt 

In another case subacute div erticulitis occurred m a girl 
16 years old \ large pouch with a broad base was found 
adherent to the ileocarcal vah e and to the right tube and 
ovary The pouch was resected and convalescence was 
uncomfortable After this she suffered more or less for 
7 months at which tiroe she returned to the hospital with 
symptoms of obstruction which it operation were ex 
plained by a characteristic defomuty in the presence of 
adhesions Five months later she was operated upon again 
for ol»truction Resection of the ileum prunanly would 
probably have saved these subsequent operations 

The technique of operation for div erticula can- 
not always be predicated because of the aberrant 
types of vascular supply to the parts in the field 
of operation It is of first importance that resec- 
tion should be made so as to leave the ileum m as 
near as possible its normal peripheral contour 
The larger the base of the pouch the higher will be 
the level of resection, so as to allow sufficient 
room for the final row of interrupted sutures so 
that no indentation in the peripheral curve of the 
gut will occur Any good method will perhaps be 
sufliaent for the pedunculated types but if the 
base is broad and the diverticula is laterally 
located it may sometimes be better first to resect 
the ileum The postoperative treatment should 
be modified to meet the hazard of dysfunction 
In acute cases especially the postoperative treat- 
ment of diverticulitis is essentially the same as 
that for peritonitis — an effort should be made to 
minimize peristalsis so that nature can better 
make conservative adjustment 
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the multiplicity of its con\ olutions, tad the great 
latity of Its mesenteric auachment This ana 
tomtcal condition can be verified by observing 
that a barium meal ivhiic in the ilcuni usually lies 
clumped almost entirely in the right lower aWo 
men and pelvis TcKiboohs usually show the 
ikum in a middle location These mechanical 
conditions contribute the greatest factor in mor 
talit> in peritonitis and obstruction This being 
true Jt IS easy to see that tJie presence oi a dis 
tended Meckel s diverticulum, even when not 
definitely mflamcd, increases the difficuU> m 
that the peristaltic wave is disturbed In the 
absence of other pathological conditions, this 
element of d>sfunction can freciucnily be con 
served for a time at least 

In one patient operated upon for a definite 
acute appendicitis a diverticulum uas found to 
be distended to the size of a small pear, and, 
when replaced for removal of the appcndit, it was 
again found v\ iih some difiicultj Ijccause it had 
shrunken to wbai appeared Jikc a sm-jJJ knuckle 
of lieum This case illustrates the degree of d>s 
function of ileum when encumbered with such an 
appendage obviously such an attenuated struc 
ture becomes more liable to inflammatory dis 
orders when aggravated b> certain mechanical 
hctois 

Yhen a Meckel's diverticulum is found it 
operation and its presence has not been sus 
pected previous to operation, it is usually referred 
to as giving sj mptoms or not Such classification 
is obviously unreliable for abnormal conditions, cs 
peciaJl) as concerns the ileum and can hardly ever 
be referred to as symptomless Therefore since 
diverticuli alone cause symptoms, it is evident 
that in the presence of co existing pathological 
conditions, the symptoms will become aggravated 
by the diverticula This phase of the subject is of 
greater importance from a sm^jcal standpoint 
than IS usually recognized 

In our ebrue the presence of Meckel’s diver 
ticulumwas noted m 19 cases In 507 consecutive 
laparotomies routine search was made for diver 
ticula and their presence was noted in 7 cases, or 


I 3 per cent Of the 507 cases, operation was done 
m 314 for acute conditions, and in 195 elective 
operations were done Of these 7 cases of diver 
Ucub, 5 were m the acute condition group and 
were giving evndencc of causing or contributing to 
symptoms and 2 were m the elective group and 
seemed quiescent 

As to the location of the cliverlicula on the 
ileum, 30 9 per cent vvcrc peripheral, 69 i per cent 
were htcral, and 28 per cent were pedunculated 
The youngest patient was 3 years old and the 
oldest 36 years, the average age being aa years 
The pre operative diagnosis of this senes was 
positive m only t case I rom this observation we 
arc led to the conclusion that, m the majority of 
cnsca, the condition attains a state of surgical 
importance before the patient reaches the age of 
36 years and that the o 7 per cent remammg of 
the 2 per cent general incidence belong to those 
slighter deformities that go through life without 
showing trouble None of thcac patients was 
hxmorrliagic or had hernia 

A great degree of practical interest centers ja 
the fact that 5 pa iicnts required secondary opera 
tions, in 3 cases Uic diverticula were overlooked 
m (he course 0! other operation and in s cases 
of acute dneniculilis there was postopentne 
obstruction as a result of faulty technique It 
shouhl be remembered that overlooked diver 
ticula arc not an infrequent cause of failure to 
relieve paucnis wlio have been operated upon for 
other conditions On a theoretical baws, an un 
complmicd di-.ea«e in the aWomen »s a rare 
cniiiv, for practically every major lesion carr!e> 
witlutccrtam associated pathology fortunately, 
however, removal of the major cause usuaUy 
favors spontaneous recovery from these con^ 
qucni transient conditions, but when we have to 
<{eal With CO existing organic pathological condi 
tions, such as div crticula, a more serious problem 
15 presented and if the diverticula arc not re- 
moved for certain reasons a record of ihcir 
presence should be made for future consideration 

Harney calls attention to the fict that opera 
(tons for acute abdominil conditions frequently 
fail to reveal the real cause which later may be 
found to be a Meckel s divcfticulum Hall re 
porterj death m 3 cases of frank appendicitis m 
whidi the wounds were closed without drainage 
and postmortem examinations revealed acute 
dtverticuhtis fn a senes of iS ca«es, Coleman 
cites 3 in which diverticula were overlooked at 
appendectomy and sccomlary operation was 
necessary In a case of saipmgcctomv a diver 
bculum was noted but was not removed, and the 
patient died 2 months later from obstruction 
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SUSfJMRY 

1 The average age of 19 patients with 
Meckel’s diverticulum was 21 jears, we believe 
therefore that the accepted general rate of met 
dence of 2 per cent would be greater if statistics 
were limited to the first few decades of hfe 

2 Defective blood supply and mccbinical 
obstacles contribute to djsfunction thus imking 
the diseased conditions more hazardous, faulty 
resections at tunes necessitate secondarj opera- 
tions especially when other lesions are present 

3 Overlooked diverticula are a more frequent 
cause of failure to relieve patients b> operation 
than IS generally supposed The presence or 
absence of diverticula should be roulinel> nolcil 
in the operative record 

4 The presence ol diverticula was recorrJed in 
I 3 per cent of 507 consecutive laparotomies when 
search was practicable and these diverticula were 
the cause of 10 per cent of all postoperative deaths 
from intestinal obstruction 

5 On account of d) sfunction the technsoue of 
the postoperative treatment of peritonitis should 
be applied to all cases of resection of dtvcriicuh 
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RAMBLES IN EUROPE IN 1819 

F ew essays of one hundred >ears ago 
are as pertinent today as the da> they 
first appeared The following excerpts 
from Rambles tn Europe in /i’jp b> W illiam 
Gibson, professor of surgery, Universit> of 
Penns>lvania, are fine e’camples of unting 
of perpetual interest 

“Distant three thousand miles from the foun- 
tains of medical science and literature, ho^v few 
of us have the opportunity of crossing the At- 
lantic and of ascertaining, personally , the exact 
position of writers w ith whose w orksw e may be, 
possibly ,\ ery familiar — orks we receive m six 
or eight V, eeks after publication Yet, what do 
know, in many instances, of the age, stand- 
ing, or experience of the writer^ He is a mere 
boy, perhaps, fresh from his studies, may have 
received a good education, is possessed of na- 
tive talent, very ambitious, and determined to 
force himself, at once, into notice — by writing 
a book Accordingly, he rakes up authorities 
in every direction, uses the scissors freely, 
manufactures cases to suit his purpose, and 
compiles a \ olume, which, not selling at home, 
'■vhere he is unknown, or rather known, is 


shipped off to foreign parts, and too often 
swallowed, greedily, by those as young and 
incxpenenced as himstlf Or the work may 
be, really, from the pen of an experienced per- 
son, one, however, so eccentric, so peculiar in 
his views or notions, so full of prejudices, so 
connected with medical politics, or parties, so 
inaccurate, by nature, or from interest, in his 
statements, so determined to acquire a repu- 
tation by novelties, and to accomplish what 
the best authorities have deemed impossible, 
as to spare no exertions calculated to answer 
his end Too many persons of each descrip- 
tion are to be found in all parts of Europe, 
with whose works our public and private 
libraries are filled to overflowing, generally 
through the medium of reprints by our book- 
sellers, all which are devoured by students, 
who only discover too late that their labor 
has been thrown away In other words, many 
a man looms largely at a distance, or is well 
thought of, who has no reputation at home, 
or if so, only of equivocal, or possibly worse 
than equivocal, kind ** 

Gibson’s graphic descriptions make the 
great surgeons of the day live and move 
across the pages of his book His accounts 
of Liston and Velpeau furnish two excellent 
examples 

IISTON 

“In a private room we found a respectable 
lady, her husband, and daughter, who, not 
meeting him at home, followed to the hospital 
to obtain his opinion respecting a cancerous 
mamma, and expressed strong desire to have 
it removed He examined the breast very 
closely, and also the glands of the axilla, and 
finding the latter enlarged, immediately said, 
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SUMMARY 

X The average age of ig patients \%ith 
Meckel’s diverticulum was sa years, we bcbeve 
therefore that the accepted general rale of ina 
dence of a per cent would be greater if statistics 
were limited to the first few decades of life 

2 Defectne blood supply and mechanical 
obstacles contnbute to djsfunclion thus making 
the diseased conditions more hazardous, fiuUy 
resections at times necessitate secondary opera 
tions especially when other lesions are present 

3 Overlooked diverticula arc a more frequent 
cause of failure to relieve patients by operation 
than IS generally supposed The presence or 
absence of dn erticula should be routinely noted 
in the operative record 

4 The presence of diverticula was recordcil m 
I 3 per cent of 507 consccutiv c laparotomies when 
search was practicable and these diverticula were 
the cause of 10 per cent of all posioperain c deaths 
from mlestmal obstruction 

5 On account of dysfunction the technique of 
the postoperative treatment of peritonitis should 
be applied to all cases of resection of diverticula 
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the man, and favourably impressed toward 
him, we took seats m his small shop and 
listened to his narrative ‘I was the son,’ 
said he, ‘of a poor miller, and the father of 
m> friend followed the occupation of black- 
smith in the Village of Breches and province 
of Loire, and at an early age w e w ere both ini- 
tiated m the mysteries of our paternal voca- 
tions, he shoeing horses, and I grinding gram 
from morning till night In spite, however, 
of the severe labour to which my friend was 
exposed, he devoted many hours of the night 
to improving his mind, and twice a week 
attended a country school three miles off His 
father’s libraiy consisted of two books — the 
complete drover and a volume of medical 
receipts — which the joung blacksmith was so 
enamoured of as to commit to memory, and 
from that period turned his attention to medi- 
cine He continued, however to shoe horses, 
and prescribe for their diseases until his 
twenty-third year, when growing tired of such 
labour and burning to distinguish himself in 
higher pursuits, proposed to me to leave our 
native village and repair to the Capital, where 
he was sure, he said, we should both meet 
with occupations worthy of our toil 

'* *With scanty means and slender wardrobes 
fastened to our backs, we commenced our 
journey on foot, and after a time reached 
Tours, where the money of my friend giving 
out, he was obliged to remain and work at his 
trade, while I pursued my solitary way to the 
Capital, and meeting with no better employ- 
ment took up with the villainous business of 
watchmaking Several weeks afterward my 
friend arrived, and hiring for three francs a 
black coat, which did not fit, and contrasted 
strangely with his country garments, waited 
upon the celebrated Dubois offering to e- 
come his pupil— who, impressed favourably, 
notwithstanding the ludicrous figure he cut 
m his long-tailed coat and sky-blue panta- 


loons, told him he might live among his serv- 
ants and have the run of his kitchen for some 
weeks, until he could ascertain the nature and 
extent of his qualifications The proposal w as 
jo> fully accepted, but before the expiration 
of the allotted time, my friend gave so many 
proofs of genius and talent, and worked with 
such assiduity and success as to astonish Du- 
bois, and cause him hencefonvard to consider 
him as a companion and friend From that 
moment the fortune of my village crony was 
made, for, under the excellent Dubois, he not 
only made astonishing progress in his medical 
studies, but was so diligent and untmng as to 
acquire m a short time such knowledge of the 
classics, and most of the languages of modern 
Europe, as to read them with facility So 
much time, indeed, was devoted to all his 
pursuits as to render him very careless of his 
appearance and costume, and I remember how 
much mortification I experienced from per- 
ceiving that my master did not relish the 
occasional visits of my friend, and especially 
when he told me upon one occasion I ought 
to keep better company, for he was seriously 
afraid that ill-looking fellow would rob his 
shop I endeavoured after this to prevail upon 
my old friend to ittend better to his toilet, 
but he said such matters were beneath a man 
of science and proofs of a weak mind, and for 
his part, thought when a coat required brush- 
ing it was time to get a new one 
“‘Since that period only a few years have 
elapsed, and my country friend, farrier, and 
blacksmith, is now at the head of the pro- 
fession in Pans, a distinguished professor and 
hospital surgeon, the author of large and val- 
uable volumes in every department of the 
profession, and withal, a man of fortune And 
where,’ he continued, ‘am I? Still a poor 
miserable watchmaker m the Palais Royal, 
and the tenant of this pill box of a shop, in 
whichyou are sitting’ ‘And pray, Mr Jaros- 
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dear madam, do not sufler any one to 
touch >ou with the knife, let it alone and \ou 
ma\ >et hve for many years ’ The lad> and 
her friends implored him to remove it, but he 
remained inflexible, and said, Tf I cut it out it 
will rf turn m three months, and \ou will die, 
if I let YOU alone > ou may live for a long time ’ 
It was just such a case as many a surgeon tn 
turnpe, and m this country, would have at* 
tacked by the knife without ecremonj , and it 
ga\ e me a belter opinion of Liston’s judgment 
and abilities than I should ha\ c formed, under 
other circumstances '* 

\ ELI f \U 

I had often heard of \ clpcau as a homelj , 
ungainl) personage with grizzly hut stand 
ing up hi c a shov. brush, rough m his manners 
and careless in dress I found him, however, 
polite agreeable, h\ely, easy, and gi.nlctl, 
dressed plainly but with as much neatness as 
most other gentlemen f Ic s it for half on hour 
conversing with great mtclhgcnoc and good 
humour on various subjects, asKd numerous 
questions respecting our medical men and hw 
former \mencin pupils whom ht named and 
spoke of with pleasure In rcUrnng to his 
numerous works, and expressing my surprise 
that he should hnd lime, engaged as he was. 
in hospital and priaale practice to read and 
quote so many Lnghsh American, and other 
foreign books, he replied with an honest) an<l 
candour I did not expect, ‘Oh, my dear sir, 
you see how little I know of your language, it 
would be impossible for me to read all these 
books myself but I base excellent >oung 
friends among \our countrymen, and stu- 
dents from all parts of the world, and get 
them to read for me and furnish Iranvlations 
and extracts, and in this way appear as learned 
as you ha\e been pleased to consider me ’ I 
was delighted with this amiable frankness, 
and afterward took every opportunity of see 


ing him at his house and at La Charite, i.here 
he IS principal surgeon His history ta an 
extraordinary one and calculated to make a 
strong impression upon a student who has 
experienced the hard usage and buffetings of 
this world as it will convince him there is no 
situation m life however humble, no ctreum 
Stances however diflicult, no misfortunes and 
entanglements however complicated, he may 
not extricate himself from and rise to the high 
est eminence, provided he is cndoweil with 
talent, energy, enterprise, and good conduct 
“I was walking with an old Philadelphia 
friend m the Palais Royal, in quest of a watch, 
and struck with the open and honest physi 
ognomy of a middle aged man, whom «e 
observed through the window so busily cn 
gaged at his work as not to perceive us, deter 
mined to enter and examine his commodities 
After selecting an irticlc of beautiful work- 
manship, such as we had not seen m anv other 
establishment, demanding the price, and then, 
according to usage, endcav ourmg to get at the 
lowest sum, the man, with a <Ieep sigh and 
most disconsolate look, said that his profession 
was a most unfortunate one— that for years, 
he had toiled from morning till night poring 
over the wheels and springs of watchis with 
magnifying glasses, until he had nearly put 
out a pair of the finest and shaqicst cy es God 
ever made, and by long sitting had injured 
his limbs and impaired his constitution ‘Oh,’ 
said he, ‘that I had been a surgeon, how differ 
ent might have been my situation^’ Then 
turning, and looking us full in the face, he 
continued, ‘Gentlemen, I am a poor individ 
ual, without fame or consequence, hut mv 
history, inasmuch as it is connected with that 
of a dear friend, whose reputation well 
known the world over, is nevertheless a sin 
gularand interesting one, and for his sake, if 
\ou can spare lime, I will relate it to you 
Struck with the manner and earnestness of 
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say, 'said I, ‘may I ask who that friend of youts 
ma> be^’ ‘Tint friend, sir,’ said he, slowly 
rising from hvs bench, putting forth hts nght 
arm, and stamping firmly with his fool upon 
the floor, ‘That fritnd, sir, is no less than the 
celebrated Velpeau ' 

“The next day I called upon Velpeau, and 
found him in his study behind a pile of book**, 
which be was pitching with great aivacjty 
from right to left, m search of authorities and 
quotations for a large work on surgery then 
m press He show ed me the translation of a 
letter I had sent him, at his request, detailing 


the results of certain operations in m> own 
practice, and said he had obtained similar 
documents from other American surgeons 
■Before leaving I took the opportunit> to ask 
if Jarossa>’s storj was correct ‘Perfectl> 
so/ said he, 'as far as it goes, he is still m> 
friend, an honest man, and one of the best 
watclimahcrs m Pans, of whom >ou may pur 
cliase without hesitation ’ I returned to the 
Palais Rojal and secured the watch, and I 
would commend all m quest of such articles 
‘lo go and do likewise 

John C A Geester 
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All of Gilliam’s papers ^\ere clearly written and included his mistakes as well 
as his successes A former student once said “Candidly he related his mistakes 
as well as his successes, related his mistakes in little things that we might profit 
by them He knew his subject thoroughly He was a successful teacher because 
he possessed the faculty of making his subject so interesting, so plain, that in 
whatever other branches we had our troubles, we retained in our minds a good 
working knowledge of obstetrics and gynecology” In his paper “The Cancer 
Problem” published in 1917 Gilliam said “If you are to have the co-operation 
of the laity, it will be necessary for >ou to cut out all unessentials, else they will 
be appalled at the complexity and take their chances with the disease ” 
Hisliterary activities were not entirely confined to medical subjects They in- 
clude “Rose Croix” in igo6 “Richard Devereux” in 1915, and an unfinished 
work “God and Religion as Revealed in Nature ” 

Dr Gilham was gynecologist to St Anthony’s and St Francis’ Hospitals, 
Columbus, Ohio, member of the Columbus Academy of Medicine, the General 
Practitioner’s Society, president of tie Franklin County Medical Society, presi- 
dent of the Ohio State Medical Association, vice president of the American 
Medical Association, vice-president of the American Association of Obstetricians 
and Gynecologists, member of the Pan-American Medical Congress and Ninth 
International Medical Conference 

On October 2, 1923, Dr Gilham died of cerebral hcemorrhage His work is 
being carried on by his son, Lari Gilliam, and his grandson, Dav id B Gilham, 
both practicing surgeons in Columbus 

Surgery and humanity are greatly benefited by the efforts of Dr Gilham His 
work lives on in hospitals throughout the world Robert ZotUNcrR 
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related to the d!agnos)s and treatincnt of gynecological conditions During this 
time he devised a new needle and \aginal speculum In 1900, he published hi» 
famous article on the “ Designation of the Operation of Round Ligament Ventro 
suspension of the Uterus " 

In the ylwrrjcaji Journal of 0&5/f/ri« for March, 1900, Gilliam said "On the 
e\ening of Saturday, Novemher 18, 1889 , 1 received a copy of the Journal of Hie 
Aniencan Medical Aisoctahon giving a description of Terguson's method of sus 
pending the uterus b> the round ligaments Tliirtj siv hours later I did my first 
Case, and it was during the performance of this operation that I formulated and 
m part earned into effect the technique described below ’’ Dr Gilliam gave 
Ferguson due credit in his first report of the operation 

Dr Gilliam’s paper on "Round Ligament Ventrosuspenstonof the Uterus, ” 
read at the thirteenth annual meeting of the Amencan Association of Obstetn 
evans and Gynecologists and abslraclcd in the Philadelphia Medical Journal for 
September 29, 1900, outlined the following steps m hvs operation 

1 \ median abdominal incision three or four inches in length, and at the 
usual sue between the umbilicus and pubes 

2 The adhesions arc broVen up and the fundus brought forward, after which 
the patient placed in the Trendelenburg position 

3 Seize the round ligament on one side and iiring it to the opening This 
mav be done either by the fingers or b> the aid of forceps 

4 Carry a thread under the ligament at a distance oi about inches from 
the uterus The free ends of the thread are brought out of the abdomen and 
secured bj clamped forceps 

5 The other round ligament is secured in the same wa> 

6 Expose the rectus muscle near the lower end of the incision b> tclraclmg 
Its sheath and by rolling U out of its sheath on the lips of two fingers applied 
to the peritoneal surface under it 

7 Select a point one inch external to the margin of the incision, and some 
thing over an inch above the symphysis, through which the perforating forceps 
specially devised for the purpose is thrust into the peritoneal cavils The two 
lingers already m the cavity guard the instrument m its passage and place the 
thread which surrounds the ligament within its jaws 

8 The perforating forceps is now withdrawn after remov ing the clamp forceps 
from the thread, and both thread and ligament arc brought up through the 
perforated wound in the abdomen 

Q While the ligament is held taut fasten it into the wound by to-and fro 
catgut suture passed ikeply through the ligament and including the tissues on 
either side 

10 T real the opposite side m the same manner and close the median abdomi 
nal incision Rigid observance of all the rules of aseptic surgery is essential to 
prevent suppuration and only a small loop of the ligament should be drawn up 
through the wound 

In 1903, Dr Gilliam’s first book in gynecology , entitled A Text/ 

(teal Gynecology for Praclifioucrs and Students, was published Tht 
edition was published in 1916, with his son, I arl M Gilliam, as <• 
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THE UN 1 \ rRS\L Mt UICINf OF JEAN FI KM I 

W ITH the passing of 0 u> <le ChauRic in the 
fourteenth ccnturv and Jacques Desparts 
(jacobus de Partihus^ in the fifteenth mcdi 
cine and surger> in France went into a decline that 
reduced them to almost nothing The great schools 
of Montpellier and Pans lost their prominence and 
graduated no men that obtained anj recognition 
In surgery they taught barber surgeons to perform 
herniotomies and operate for tht stone Medicine 
passed into the hands of an\ one who n ishcd to prac 
tice It The hospitals ran down until thev became 
mortuaries or pre mortuaries rather than hospitals 
Bois eau writing of the <ondition of the Hotel Dieu 
in 1515 says In the inlirmary which is onU sit 
fathoms (about thittv nine feet) in width there arc 
sit rows of beds each bed about three (ect wide In 
each of these there are three or fuur patients who get 
in edch other s was and in the said infirmary there 
are seven or eight beds in which twcniv five or thirty 
children are laid which children are weak ami deli 
cate because of the fuu! air which is in the said m 
iirmary and the majoritv die so that m twentv only 
one recovers 

This was the condiiion of alTairs in I ranee that 
confronted Jean Fernel (Jo mnus I ernebus) when he 
decided to studv medicine Not a verv alluring 
prospect but one of which Fernelius must have had 
lull knowledge It is somewhat diirnuU to make sure 
whv he studied medicine parlicuhrlv as it was not 
the subject in which he was most interested («utU 
says he took up medicine because of famdv pressure 
brought to bear upon him Haas thinks it was be 
cause he was not well and studied medicine to tale 
care of his own infirmities, thus showing tbai be bail 
no great opinion of the phv sn uns of his flay Jn any 
event he had begun to study mathematics and phil 
osophy at the College de Sainte Harbe at Fans in 
1516 when he was nineteen years old Three years 
later he began to teach philosophy at the college and 
at the same time to study medicine and m 1530 re 
ceived his doctorate During this time he had done 
considerable important w ork m mathematics and was 
still working on it but gave it all up to practice medi 
cine As the result shows mthishewaswiseforhebc 
came the foremost physician in France probably be 
cause he brought to medicine a mind that considered 
actualities rather than theories His studies m math 
ematics had trained him to work with figures which 
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were unalterable and his philosophical deductions 
had of necessity to correlate with material fact 
rather than abstract theory Consequently in his 
work one finds little of the supernatural and mystical 
which was so prevalent at the time Whether this 
was the reason or not, remelius’ rise was rapid, and 
w hile still study ing medicine he w as called to court 
to care for Divna de Foiticrs the mistress of the 
Dauphin who later became king Henry 11 His 
treatment was successful and his patient recovered 
This gave him a definite place at court and be be 
came the real physician to the king though he did 
not obtain the actual appointment until 1556 when 
the office became vacant through the death of its 
holder He was not to enyoy this prominence for 
long, (or after going through the siege of Calais in 
*557 he returned with the court to 

Fontainebleau and died the following spring in 
April 1558 

lernehus was the greatest physician France had 
produced up to his ijrnc lie appears to have been 
a most original (hmker and likewise to have «p« 
sente 1 m himKtf two opposing types of ideas In 
his medicine, so far as disease or injury are con 
eerned he 1$ the mnthematician dealing with fact 
lie believed disease is due to alterations in the com 
poncnl parts ol the body and hadnollung to do with 
the supcrmtunl In surgerv especially fracture, 
though he docs not write much what he docs write 
is sound lie appears to understand fracture of the 
skull bv centre coup for he adv iscs his readers to 
seek elsewhere for a fracture when signs of fracture 
arc present and U cannot be found at the site of in 
jurv When he comes to physiology he changes to 
the deductive philosopher and again in large part 
his reasoning is sound and logical He believed the 
sest of the soul is silinled in the brain and the nenes 
of sensation come from the brain itself whdt those 
of motion nnse from its membranes He held that 
the elements arc actual bodies and the activating 
pnnciplc IS heal residing in them 

lernehus was well read m the medicine of Inc 
ancients and knew Ihcit works and ideas llequole 
them frcquenlh but reserves to himself the right to 
assimilate the good and reject the bad with an im 
partiality to all, thus stamping himself as a free 
thinker who had broken away from the hide bound 
subjection to the dicta of his ancient predecessors 
and preferred to observe for himself and draw con 
elusions from his own observations 
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A LTHOUGH Dr Fowler calls his text Tonsil Sttr- 
/A ge''/ It IS chiefly an anatomical study of ton- 
i sils and their adnexa One hundred and three 
illustrations in two hundred eighty-eight pages help 
to illustrate his dissections Some of the plates are 
full page and in colors As the author states, the 
book is designed to aid those who seek the best t>pe 
of tonsil enucleation Of these he describes four 
so called classical operations, namely 

1 Partial dissection and snare 

2 Automatic instruments — no dissection 

3 Complete dissection without snare — semi 
sharp 

4 Complete dissection without snare — sharp 
These are illustrated step for step so that one might 
follow them easil> 

In discussing the anatomical make up of the 
tonsils Dr Fowler lays special stress upon the im- 

E ortance of the musculature especially the bundle 
e calls tonsilo pharngueus which is composed of 
fiber of the palatopharjngeus caught m the mass 
of lymphoid tissue at the tonsil It is the only 
muscle which is known to be attached directly to the 
capsiUe 

In addition to his anatomical studies Dr Fowler 
has added a chapter on the evolution of the tonsil 
The text also includes instructions on postoperative 
care, anaisthesia, etc Indications for removal are 
discussed but no new light is thrown upon the 
problem of determimng whether or not the tonsils 
are causing trouble This to the reviewer seems to 
be the most important problem facing the laryn- 
gologist today 

Dr Fowler’s work is an excellent contribution to 
the anatomy of the tonsil and should be read by all 
men doing throat work John F Dclph 


F or those complacent ones who are content with 
the perfection of present day surgery, there is no 
better antidote than a consideration of surgery 100 
> ears ago How different from our present teachings 
IS what was then thought by serious minded men to 
be perfection Surgery can never be stationary and 
100 years from now the change may be equally 


^'^The New York Hospital, started by royal charter 
in the year 1771, is the second oldest hospital in 
America It has alwavs constituted a great school 
of surgery , * u * j 

Doctors Pool and McGowan have contributed a 
most instructiv e study of the surgical records 01 100 
years ago* The cases weU lUustrate the surgery o| 
the time and the comments of the authors are full 


of interest 


iToN 8 IiSusce 8V Based on a Studv of the Anatomy ByRobertH 

Fowler M D Philadelphia F A Davis 1930 

‘SlTSCERY AT THE NEW \ OSK HOSMTAi ONE HVTORED Aot 

'SlI PoT.ndAJtJ r.idli Hod«r 
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Bleeding the patient to the state of syncope was 
referred to as “Bleeding to dehquium animi ” As 
much as 120 ounces of blood vvere withdrawn from 
a patient in 10 day s for lightning stroke Ten grains 
each of calomel and jalap every 2 hours was not 
thought a too heroic prescription Yeast poultices 
and bread and milk poultices were employed Sur- 
gery was done without, of course, general anais 
thcsia, but opium was administered An indication 
that this age was pre-Listerian may be found in 
the teaching that reducible hernia presented no 
surgical indication Of interest was the hospital 
rule that no operation was undertaken except after 
consultation by all the physicians, and surgeons 
Earnest efforts were made to obtain postmortem 
examinations 

The illustrations are exceedingly interesting and 
well printed The book will make a very attractive 
addition to every surgeon’s library 

Frederics. Christopher 


I N his book on otology* Dr Keeler has departed 
to a degree from the orthodox form used as 
standard reference and textbooks and has added 
new and unusual material A very useful chapter 
is the one dealing with artificial aids to hearing 
Here one can find a description of the various in 
struments on the market and can gam an idea of 
what might benefit a particular case There are also 
two new chapters, one dealing with “The medico- 
legal aspect of otology" and “The ear in life insur 
ance examination " Many of Dr Keeler’s points 
are illustrated by practical cases, some with both 
clinical and autopsy findings 
The book contains forty five chapters with ninety 
original illustrations and fifteen colored plates It 
is printed on good stock and the type is clear 

John F Delph 


''^OLUME VII in the senes of Oxford Mono- 
» graphs^ edited bv Henry A Christian has been 
written by Mosenthal Its aim is to help the 
practicmg physician in diagnosis and treatment of 
variations in blood pressure and nephritis Ihe 
author reviews the present conceptions of the 
physiologic dynamics controlling arterial pressure 
and the methods for determining it The last half 
of the monograph which includes the chapters on 
the types of increased blood pressure and essential 
hypertension is very ably presented and should be 
well taken At the end of each chapter, there is an 
excellent bibliography of the current literature on 
the subject, and this is one of the best features of 
the volume M Herbert Bvrker 


• Modern OrotoTY By Joseph Qirence Keeler MD FACS 
PhiladelpluA F A DaVis Company <930 

•OcFOBD Monoceaphs ON DIAc^0SIs AND Teeatment Edited by 
HentyA Chruiian M D Sc.D LL.D \ol Vll — The Diagnosis and 
TEeathent or Vabiations in Blood Pezssl’se and Nepubitis By 
HeijnaaO Mosenthal M D NewVotlc OriordUnivetaty Pre s igjo 
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I N a %oIume of 47a pages reprinted from (he 
Frankfurter ZeUschnfl fuer Palhotoixe is brought 
together the ^\ork upon the gas treatment, the 
chemistr>, and the ph>sjolog> of malignant tumors 
rvhich has been done by Professor Bernhard Fischer 
^^3sels in the Senckenberg Institute of Patholog> 
of the Universit> of Frankfort ‘ Malignant tumor 
cells differ from normal cells m many significant 
nays, here fully discussed, among svVncb ate thm 
greater susceptibility to injurv and their peculiar 
metabolism and respiration In an effort to discover 
a means of destroying malignant tumor cells, the 
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authors have used a gas mixture composed of $ per 
cent carbon dioxide and 95 per cent oxygen It u 
claimed that this nurture can be inhaled for sev eral 
hours daily without danger Numerous erpcriments 
with this gas mixture on cancer beanog mice and 
Its use in two human patients alleged to have ar 
cinoma of the stomach and cesophagns, respectively 
are reported, and diminution in the size of the 
tmnors and clinical impiovement are claimed The 
technique of this treatment is described 10 detail 
The work is admittedly experimental, but the 
volume contains a great deal of very interesting and 
important information and is well north reading 
with a critical attitude of mind 
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I N a volume of 472 pages reprinted from the 
Frankfurter Zeitschrifl fuer Patholone is brought 
together the work upon the gas treatment, the 
chemistry and the physiology of malignant tumors, 
which has been done by Professor Bernhard I ischer 
Wasels in the Senckenberg Institute of Pathology 
of the Umversity of Prankfort * Malignant tumor 
cells differ from normal cells in many significant 
ways here fully discussed, among which are their 
greater susceptibility to injury and their peculiar 
metabolism and respiration In an effort to discover 
a means of destroying mahgnant tumor cells, the 
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authors have used a gas muturc composed of 5 per 
cent carbon dioxide and 95 per cent oxygen It is 
claimed that this mixture can be Inhaled for several 
hou» duly without danger Numerous experiments 
with this gas mixture on cancer bearing mice and 
its use in two human patients alleged to have car 
anomaof the stomach and ccsophagus respectively 
are reported and diminution m the sue of the 
tumors and clinical improv ement are claimed The 
technique of this treatment Is described m detail 
The work is admittedly experimental, but the 
volume contains a great deal of very interesting and 
important information and is well worth reading 
with a ^itical attitude of mind 

J P SiMOVOS 


BOOKS RKCERTD 


Books received are acknowledged m this department 
and such acknowledgment must Irt regarded as a sudicient 
return for the courtesy 0! the sender Selections will be 
made for review in the interests of our readers and as space 
permits 

UCBEK DIE AKUTt C\0 OIKOStSCIlE CCLOC LCfitltV 
TKOPniE, ICT DESOVOCRER BeROCCCSICtlTICVNO HIRES 
EPIDEUISCIIEV AUFTRETCVS IV SOIWEDEV lU 1917 lly 
Prof Dr HildingBergstrand Leiprig GeorgThieme 1930 
Diseases dp hie Skin By oeorge Clinton Andrews 
A B , M D Fhiladelphu and London U fl Saunders 
Company 1930 

Rose AND Carlcss MvvoALorSoiCERy rotSnmcvrs 
AND PEAcrniovERS Dy Cecil P G WaVeley, h R C S 
(Eng), FRS (Win) and John B ffuntcr 'I C M 
Chir (Cantab) FRCS (Lng) (3tb ed New \ork 
\tilliara tv ood and Company 1930 
The pATBotocY or Uucetes VfcLUti.'s By Shields 
Warren, MD With a Foreword by LUioU I Joslm 
hf D Philadelphia Lea & Pebiger 1930 
A Treatise ov ORTnorxDic Slrcery By Royal 
Whitman MD MRCS FACS gth ed rev Ibila 
delphia Lea &. Febiger 1930 
iNTESriNAl TODERCULOSIS A STCDY OF TOC SECOND VRY 
UlcerattveType By Lawrason Brown M I> andllomcr 
L Sampson 2d rev ed I hiladelphia Lea & I elnger 

1930 

A Practical AIedical Dictionary By Thomas 
Lathrop Stedman A AI MD iiChreved NcwVork 
William Wood and Company 1930 
Havdbuch des uiKROSKOPiscnEv VvATOifiE des Mfn 
sciiEN VoL vii IIarn wd Gcsciiixciitsapparvt 
Part i Exksetionsapparat uvo wEinucne Genital 
OECANE By W V Moellendorff R Schroeder Beriin 
Julius Springer 1910 

Obstetrics A Textbook tor the Use op Stui>est> 
AND PEACnnovERs By J Wbitndge W'lUiama. 6th 
rev ed New York and London D Appleton and Com 
pany 1930 

Minor Surgery AND Bavdacivc 20th ed ByCwynne 
Williams MS FRCS Philadelphia 1 A DavisCom 
pany, 1930 

Cuo Medica a Scries op Peisiers ov the History 
OP Medicine Editor F B Krumbhaar M D iv 
Internal Medicme By Sir Humphry Rollcston Bart 
GCVO KCB MD Hon DSc, DCL LD 
New York Paul B Iloeber, 1930 


SEtrcitD Reidincs in the History or Physiolocy 
E diteil by John 1 arquhar I ulton 'I D SpnnjaelJ, IL 
ami llaliimote Md Lhatles t, Thomai 1930 
Ceeue-ntary < 1 oou>cy roR Muucal SrcDtvrs By 
L. A Borndaile ScD si ej Sew York and LosJoa 
Oxford University 1 fws 1930 
Histou»Y, roR MEDiCALbruDCVTS ByH Jlirtnise 
M A M 1 > , Sc D At K C P IRS and F Hiyaev 
M A London Oxford Univeraily Prns iqjo. 

1 tnoRATORY AIedicisc By Daniel ViehobQo MD 
Phitailelphia Lea A Icbiner 1939 
A TrxT Boor or rATiiou>rv Fxlited by E. T Bell 
At D I hiladelphia Lea A lebiger 1930 
Diseases pt the 1 \i Uy 1 hihn 1 ) kemaon ilB 
4tb ed rev I hiladelphu and London J D Dppi.cott 
Company 1930 

The Dcoicatiov ExcRCiacs or rite Sew Bnujccs 
op the DcPARruENT or Medicine or the UNH'ttstTY 
or VitciNlA Octoder 21 rgiq Charlottesville V a 
LEiiRnuCii DER CiiiRCRriE Dedicated to C voa 
FiKhbem Fxlitetl by 1 ’ Cbirmont II v Haberer W 
Denk L Itanai Vols I and ii Vienna J Sinnger, 1930 
AicDicvt AN-D Surgical Reports op toe Epiocora 
HO;>PIT\LOr I lIlLADrLPHU \ot >L 

DuCSOSE unto DirrEREVTIAlDlVCNClvE DEI Frvtts 
RR-VN iBEiiEV By Df Walthcr Benlhia. Berlia aisJ 
\icnna Urban A Schwarrenberg 1939 
Lr. Tumerus Soudes de lOvaire By Dr J LuisE. 
dc Mora Pans Gaston Doin A Cie lOji , 

Anesthesia anti Anestiietio By F S Kwm 
A t II IIS (Dunelm) and If N Webber AIA B 
Our (Cantab) New York William Wood and Co. 

CATvLorue op the Iakrypr Coutctiov orOa>TEt 
Ric AND t Yv ECOLOGICAL SprciUENS Prepared and 
lublishcd by the Donor Cuthbert H J lANkyrr At U 
IRCP I RCS l^ndon John Bale Sons A Daniels 

son Ltd 1930 , w . 

Cancerop the Lung, etc. By Alaunce Davidson 3 i-' 
Ml) II Ch (Oxon) I R.CI* (Lond) WIlhaFoitiwrd 
by Arthur J Hall M A , M D , D Sc., FR.CP 
York Willnm Wood and Company, 1930 
Oos Ne'V Progress Two Lssays CoRscrori' an 
Cvritas By James Baprd CUrk New York ana 

London G 1 ' lutnamsSons 1930 _ 

Der oplrierte AIacev By Prof Dr Henna 
Meyer liurgdorff and Dr Walter SchmiJL 
Georg Thieme 1930 



SUBJECT INDEX TO VOLUME LI 


IX 


Tibia, Senility of bone and its relation to bone repair, 42, 
Pathological fractures, i3i,AIechanical andanatomical 
pnnciples of operations for drop foot, suggested new 
operations, 352 

Toes Studj of tendon sheaths of foot and their relation to 
infection, 460 

Tongue, Surgery, radium or a combination of both in 
treatment of cancer, ed 563 

TonsiUectomj , Postoperative pulmonary complications, 
ed 264 

Tnbromethyl alcohol, avertm anTSlhesia, 361 
Trichomonas vaginalis vaginitis, common cause of leucor 
rhoca, 552 

Tuberculosis, Intrabronchial drainage m diagnosis and 
treatment of pulmonary suppurations, 115 
Tumor, Angioma of bladder, 541 

Twent> fifth anniversarj of Surgerj, Gynecologj and Ob- 
stetrics, ed 3 

TILCER, Marjolin’s, Development of cancer m bum 
^ scars, analjrsis and report of thuty four cases, 749 
Ulna, Pathological fractures, 13X 
Uranostaphjlorrhaphy, 224 

Ureter, Significance of renal counterbalance m renal 
surgery with reference particularly to treatment of 
unilateral and bilateral h>dro angular ureters, and 
hvdroncphtosia with description of an operation for 
this condition, 237, Intravenous urographj, 404 
Intravenous urography m dugnosis of urological 
diseases in childhood 409, Intravenous urographj, ed 
42X, Resection of renal pelvis for hydronephrosis, its 
complications and results, 71 1, Operations on solitary 
kidneys and ureters, report of f 4 ty two cases, 836 
Urethra, Urethral caruncle in female, 61 


Unne, Effects of sodium amjtal on hver function, rate of 
secretion, and tomposition of urine, reaction, alkali 
reserve and concentration of blood, and body tem- 
perature 3?6 

Urography, Intravenous 434 Intravenous, m diagnosis of 
urological diseases of childhood 409, Intravenous, ed 

421 

Uroselectan Intravenous urographj, 404, Intravenous 
urographj in diagnosis of urological diseases in child 
hood 409, Intravenous urography, ed 42r 

Uterus, bicorms unicolhs Lipiodol pelvic cysts, 55, 
Primary and secondurv ovarian cancer, bistogenetic 
morpholo'^ical, and clinical studj, 321, Vaginal 
hysterectomy under local anxsthesia, 484, Technique 
of total hjsterectomv 491, Sarcoma of the cervix, 
500 Trichomonas vaginalis vagimtis, common cause 
of leucorrhcea, 5,2 Surgery, radium, or combination 
of both ID treatment of cancer, ed 563, Adeno 
acanthoma of uterus with metastasis to posterior 
mediastinum and IuHoS 8j6 

■V 7 AGI''IA, Bacteriological study of value of mercuro- 
» chrome as vaginal antiseptic with particular reference 
to Its use in obstetncai cases, 34^ Sarcoma of cervLx, 
500, Trichomonas v a„inalis vaginitis, common cause of 
leucorrhcea 552 Cyclical changes in vaginal mucous 
membrane, 848 

\ancose veins, and tbeir treatment by injection method, 
109 

Velpeau, Rambles in Europe in 1839, ed 869 

Verbely, Hungarian surgery, ed 420 

•^HlTMkN, Marcus, cor 419 
» ’ Wintemitz, Hungarian surgery, ed 420 



SURGLR\, GYNECOLOGY AND OBSTFTRICS 


vw 


Osteochondritis of growth centers 145 
Ovarv, Hernia of and fallopian tube record of twenty fi%e 
case 2 c 6 Primary and secondary ovarian cancer, 
Vustogenetic morphological and clinical study, 3*1, 
Vaginal hysterectomy under local an-osthesia 4S4 
Sarcoma of the cervix 500 

P ANCREAS Acute pancreatitis 183 
Parath>’roid Plood supply of human 80^ 

Parotid gland Tumors ol study ol tno hundred twenty 
five cases with complete end results in eij^hty cases, 
626 

Parturition, Calcium partition in pregrarc> parluntion 
and totsmias 469 

Pelvis Mechani m of gluteal gait, 727 Diagnosis of con 
meted by impre Sion method 8^2 
leter Parmany Hungarian surgerj ed 420 
Pbaryns, Surgical management of pharvngo «rsophag»-al 
diverticulum, based upon operative etpcnence with 
twenty-one cases 227 

Pneumonia Influence of transverse upper abtlominal 
incision on incidence of postoperative pulmonsr) 
complications 208 Re piratory complications an<l 
the surgical patient 798 
rotiomjelilis Mechanism of gluteal gad 7J7 
161>a Hungarian surgery cd 420 
lowers ( ha ties Vndrew 414 

Pregnancy Calcium partition in p.irluntton and tot 
ermas 469 Vschhcim /ondek reaction for results in 
100 cases 47ft Therapy of puerperal infection $S7 
Puetperal infection fherapyof J57 
Pveloscopv Radioscopy of the Kidney pelvis clinical and 
expenmenta! studj 50 

■p ADICULAR syndrome Study of hypertrophic osteo 
AV arthntis of spine 731 

Radioscopy Pyeloscony of Kidney pelvis clinical and 
experimental study so 

Radium Surgerv and or combination of both in treatment 
of cancer ed sCj 
Radius rathological fractures iji 
Reaction Aschbeim 7ondek for pregnanev results m one 
hundred cases 4^6 

I ectum t arcinoma of study of three hundrc>l three cases 
783 Two-stage abdominoperineal removal of cancer 
of 602 

Rib respction Thoracoplasty retractors ?>6 
Roentgenology of appendis 810 
Roentgenography lipiodol pelvic easts 55 
Roentgen therapy Lontrol of morbidity and mortality 
following pelvic surgery review of one thousand con 
secutive personal case* 322 

CACRO ILIAC joint Operative raca ures m the treat 
merit of affections of the luml^osacral and sacro-iliac 
articulation 381 

Scalp, Again the cancer problem ed 26a 
Scars Development of cancer m bum analysis and report 
of thirty four cases 749 

Senility, of bone and its relation to bone repair 42 
Shepherd TrancivJcjhn 138 

Shock Ilairnorrhage and in traumatired limbs an cxpcri 
mental study, 196 

Sigmoid, Carcinoma of rectum study of three hundred 
three cases 783 

Skeletal traction Plaster imbedded use m ireatmeot of 
fractures 854 

Skene glands Urethral caruncle in female 61 
Skin, Again the cancer problem, ed 262 Dcvreloproent of 
cancer m bum scars, analysis and report of thirty 


fourcases 749 transplantation Vfetfiod of recon true 
lion of axilla for contracture 705 
Sodium iodide Intravenous urography, e<f 421 
Sodium amytal, I fleets of, on liver function rate of 
secretion and composition of unne reaction alkali 
reserve and concentration of blocl, and body tern 
perature 356 Nitrous oxide anesthesia for thyroidec 
tomy 3s> 

Spina bitidx occulta report of two cases ^37 
Spinal cord, Cystic dermoid tumor of, 162, Spina bifida 
occulta report of two cases 337 
Spinal fluid content Changes in, following injection for 
smnal Bni*lhesia 76 

Spinal fluid sugar Changes in, following injection for 
spinal anesthesia 76 

Spine O teochondritis of the growth centers 145 Opera 
live measures in treatment of afTections of lumbosacral 
and sacro-iliac articulation 381 Spina bifida occulta 
report of two cases, 537, Study of hypertrophic 
osteo arthritis of, 731 

‘tpleen Rupture of report of twenty seven cases 23S 
Statistics I valuation of, C1I 135 

Stomach Duoilcnal niche criterion in healing of duodenal 
ulcer 109 Carcinoma and tuberculosis of report of 
case with review of literature 245 \gain the cancer 
problem ed 26J Surgical treatment of ulcers of 
superior third groove resection 367^ Hillroth I 
resection of 378 Diaphragmatic hernia asuxiated 
with traumatic gastric ero*ion and ulcer, 504 Pen 
duo<lenitis 849 Obstructive jaundice 844 
Stacrey CyNtcoiocY AvnOosTmirs Twenty fiveyears 
of eil a Origin ot journal and development of Its edilo- 
nalpohcv eil j On the business side ed 8, Retro- 
spect anil pro pe<l e<l le 

Surgery Amencan Twenty five years of Swotav Gvwt 
coiocy AsmOnsTrrRics ed 3 Infiuenceof transverse 
upper aUlommal mcisiun on incidence of postopeta 
tive pulmonary complications 208 Useful semi 
anrslhesia from luminal 217, 1 ostoperative pulmon 
aiycomphvations ed 264 Sundardixation of surgical 
slfessinga 273 inHungiry ed 420 Art of 479 Con 
tfol of morbidity and mortality following pelvic 
review ol one thousand consecutive personal cases 
522 Ojnmon on present hi„h operative mortality in 
acute appendicitis 3 *). radium or combination m 
treatment of cancer, ed 563 mdubeles as it concerns 
cancrene of lower eatremilics and carbuncles 700 
Respiratory complicaliona and surgical patient, 79S 
Surgical dressings Slandarduation of 273 
Sutures Art of surgery, 479 

T \l US Mechanical and anatomical pnnciples of opera 
lion for drop foot, suggested new operations 232 
Tendons of fool Study of tendon sheaths ol foot and their 
TcUlion to inlcclion 460 

Tests Aschhcim &ndck reaction for pregnancy results in 
one hundred cases, 476 

Tetany, Treatment of postoperative w ith special reference 
to adminislriUon of irradiated ergosterol 823 
This,li Principles of treatment of non union of fracture 289 
Thoracoplasty retractors 356 

Thorax, Xntrathoracic new growths re uUs of surgical 
treatment in twenty four ca«cs 647 
Thyroid, Recurrent and persistent hvpcrthvroidism ed 
138 Larynx as refiled to surgery of l>a ed on anatom 
ical study 449 lUood supply of human parathyroids 
80s Treatment of postoperative tetany with «pecul 
reference to administration of irradiated ergosterol 
823 Sodium amytal nitrous oxide ana-sihesia for 
thyroidectomy, 332 



INDEX OF BOOK REVIEWS 


BOOiC REVIEWS 


American Gynecological Societ> A Syllabus of Lectures 
on^Obsletncs for Nurses, 142 
BECKSIA^, Hasry Treatment m General Practice, 745 
BfCLERE, Cl-4tJPE La PermSabilitd et les Obturations 
Tubaites, St^nlite, Infections Salpmgiennes Chirurgie 
Tubaire, 431 

Beiun, Da\ti> S Gall bladder Disease, Roentgen Inter 
pretation and Diagnosis, 568 
Bereeley, CoiTYNS Gyniecology for Nurses apd Gynafo 
logical Nursing, 747 

BotJENE, Geoffrey, and Stove, Kenneth The Pnnci 
pies of Clinical Pathology m Practice a Guide to the 
Interpretation of Laboratory In\ estigation for the U« 
of 'liiose-'who Are Engaged m the Practice of McdT 
erne, 269 

Bccky, Gustav Grenz Ray Therapy Mith contributions 
by Dr Otto Glasser and Dr Olga Bicker Manbeimer 
Tran^ated by Walter James Highman, 568 
C lUPBELE, A\ ILLIS C A Text Book on Orthopedic Sur 
geiy, 74S . 

Cecil Russell L Ovford Monographs on Diagnosis and 
Treatment Edited by Henr> A Christian Vol VI 
— The Diagnosis and Treatment of Arthritis 270 
CoLP Ralph, and Keller MavelvaWylie Teetbook 
of Surgical Nursing 269 

Davies, H Mori:ston Surgery of the Lung and Pleura, 
746 

Parr, Robert Fmuett Practical Local Anesthesia and 
its Surgical Technic ad cd rev , 141 
Fischer Wasels, Bernhard Die Gasbehandlung Boe 
sartiger Geschmielste In collaboration with Dr W 
Buengler, Dr J Heeren, Dr S Himsheimer, and Dr 
G Joos, 878 

PovvLER, Robert H Tonsil Surgery, Based on a Study of 
the Anatomy, 877 

rRiEDENWAiD, JONAS S The Pathology of the Eye, 270 
Gellhorn, George Gynecology for Nurses 432 
Goldbacher, Lawrence Hemorrhoids, the Injection 
Treatment and Pruritus Am, 453 
Goldzieher Man A The AdrenaK, Their Physiology, 
Palhologj , and Diseases, 430 
Gould, Sir Alfred Pearce Elements of Surgical Diag 
nosis Revised by Enck Pearce Gould, 568 
Ilandbuch der Urologie Edited by A von Lichlcnberg, 
F \ oelcker, H \\ ildbolz Vols 111 and iv Spezielle 
Urologie 1 and 11, 142 

Ilandbuch der Gynaekologie Edited by W Sloeckcl 
Vol 1 first half Anatomic und topographischeAnalo 
mie Entwicklungsgeschichte und Bildungsfebler der 
weiblichen Geiutalen, 748 
Harper, Paul T Chnical Obstetrics, 43a 
Jackson, Chevalier, and Coates, George Morrison 
The Nose Throat, and Ear and Their Diseases, in 
Original Contributions by American and Eun^iean 
Authors, 269 

Jellett, Henry, and Madill, David G A Manual of 
Midwifery, for Students and Practitioners 4th cd , 
433 

JoLY, J Swift Stone and Calculus Disease of the Unnaiy 
Organs, 271 

Keeler, Joseph Clarence Modem Otology, 877 
Kidd, Frank, and Simpson, A Malcolm, Common In 
fections of the Female Urethra and Cerva Addi 
tional chapters by George T Western and M S 
Majou 2ded,43i 





SURGER\, GYNrCOIOGV AND OHSTFTRICS 


XU 

VoELCiwER r Wilpbol? II , anti LsCnTfSBEfc** \ \os 
liandbuch der Urologie \ oh m and iv Speudle 
Urologie iindu 142 

White H P Wivsnua^ Stone m the Unnaiy Tract, 43^ 


Wiuinou II , I laiTi-VDEBc \ vov andtpEiCKEB F 
Ilandbuch der Urologie \ols m and jv Spenrlie 
Urologie 1 and 11, 142 

\t aif iir, & tMHCis Applied I hysiology 3<1 ed , 74<) 



